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The Changing Retail Structure of Metropolitan Regions 
by CLAIR JAMES REILLY* 


The vast population movements from 
farm to town and from city to the out- 
lying regions have been and will continue 
to be major forces in the changing re- 
tail structure of metropolitan areas. 
This article develops the early retail 
trade pattern in Philadelphia, the link- 
ages of the central district retail esta- 
lishments, the evolution of the shopping 
center, the characteristics and trends of 
shopping centers in the nation and in 
Philadelphia, and presents a statement 
of the importance of market analysis, 
the relationship of buying habits to retail 
trade areas, and central city shopping 
center retail trade comparisons. 


SomE of the underlying reasons for 
changes in and the growth of the retail- 
ing structure are increases in popula- 
tion, purchasing power, and _ produc- 
tivity. These affect the nature and loca- 
tion of retailing activities in the central 
business districts and outlying areas. 
There has been a definite movement of 
pepulation to the suburbs in the past, 
and this trend is likely to continue in 
the future. The suburbs have grown 210 
percent, for example, while the nation 
has grown 64 percent from 1910 to 
1950.1 

In order to appraise the change in 
location of retailing activities, the 
characteristics of population and their 
buying power must be considered. These 
factors are discussed in more detail in 
other sections of this report. 


*Clair James Reilly is a member of the 
Marketing faculty of the Temple University 
School of Business and Public Administra- 
tion. He is also a marketing consultant. 

1“Suburbia —Exurbia— Urbia,” Newsweek, 
April 1, 1957, p. 36. According to the 1950 
Census of Population, in the Philadelphia 
metropolitan area, which includes many out- 
lying areas, population increased from 
3,199,637 in 1940 to 3,671,048 in 1950, or an 
increase of 15 percent. Also, the average 
number of production workers for the Phila- 
delphia metropolitan area increased by 37 
percent from 1939 to 1947; an increase which 
may be compared with that for all of the 168 
standard metropolitan units in the United 
States—54 percent. See United States Bureau 
of the Census, Statistical Abstract of the 
United States, 1952, p. 784. 


Home ownership is another important 
characteristic of population. At present 
about fifty-nine percent of all families 
own homes as compared with 41 percent 
in 1940.2 Most of the near-million 
homes built each year since 1950 are 
in the suburbs. For example, in the 
Philadelphia standard metropolitan area, 
new residential construction in the sub- 
urbs was 25,289 for 1954 as compared 
with 21,383 in 1950.3 


The characteristics of the suburbanite 
and the city dweller should also be con- 
sidered. The people in the outlying 
areas are influential customers. Their 
preferences for functional furniture and 
costume jewelry, for example, are copied 
by residents closer to the center of the 
city. On the other hand, the city 
dweller tends to be an _ important 
purchaser of general merchandise. 


With respect to income, the suburban 
family has more buying power than 
those in the city. For example, family 
income was $6,478 for Philadelphia as 
compared with $8,479 for Montgomery 
County in 1956.4 (See Table 1). The 
resident in the suburbs is accumulating 
property. According to Professor Henry 
Wallick of Yale University, the inter- 
urbanite is also becoming a man of sub- 
stance in terms of increasing equities 
in house and appliances.5 This acqui- 
sition of wealth is also indicated in a 
Philadelphia study. Of those families 
possessing appliances in Philadelphia, 
about 40 percent have an automatic 
washer as compared with 50 percent for 
those in thirteen counties outside Phila- 
delphia in 1956.6 Also about 28 percent 


2Newsweek, op. cit., p. 36. 

3Philadelphia Housing Association, Issues, 
February-March, 1956, p. 1. 

4"Survey of Buying Power,’ Annual Survey 
of Sales Management, May 10, 1957. 

5Newsweek, op. cit., p. 41. 


6“Families of the Delaware Valley,” a sur- 


vey of economic and occupational status and 
activity conducted for The Philadelphia In- 
quirer, and prepared by Alderson & Sessions, 
Philadelphia, 
from p. 41, 


Pennsylvania, 1956, estimated 
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of families in the thirteen-county area 
had incomes from $5,000 to $7,499 as 
compared with about 21 percent for 
Philadelphia families.7 

The automobile is another factor 
affecting the location of retailing activi- 
ties. Shopping center development in 
the outlying districts is closely linked 
to the automobile. There are 69 million 
cars now as compared with 43 million 
in 1947, and by 1975 an estimated 100 
million cars will be on the roads of 
America.’ For example, in the thirteen 
counties outside Philadelphia, 70 percent 
own automobiles, while only 55 percent 
of the Philadelphia families own auto- 
mobiles. Also about 16 percent of the 
families in suburban Philadelphia have 
two automobiles as compared with eight 
percent of those in Philadelphia.1° 

To summarize, a definite trend of 
population to the outlying regions of 
cities is evident, and in these areas 
family income is higher than in the 
cities. Both of these facts are very sig- 
nificant to retailers. Shopping centers 
of all types are being developed or 
planned in order to cater to the suburban 
population. Department stores and super- 
markets have been the leaders in shop- 
ping center development. As a conse- 
quence these forces have affected the 
retail structure of both central districts 
and the outlying areas of any region. 

Before the nature and trends of shop- 
ping centers of the nation and Phila- 
delphia are discussed, it is important 
to analyze the past retail structure of 
a city. 


THE RETAIL STRUCTURE 
OF PHILADELPHIA 


A 1935 classification of retail locations 
for Philadelphia was developed by Mal- 
colm Proudfoot in a United States De- 
partment of Commerce Study, and is 
listed as follows: central business dis- 
trict, outlying business center, principal 


7Loe. cit. 

8Ibid., p. 37. 

9“Families of the Delaware Valley,” op. 
cit., estimated from pp. 34-35. 

10Ibid., estimated from p. 29. 


business thoroughfare, neighborhood 
business street, isolated business cluster, 
village business cluster and _ isolated 
roadside business outlet.11_ The central 
business district was specifically charac- 
terized as the point of intersection of 
all transportation arteries. It is the spot 
which was most convenient to the great- 
est number of people. 


In a study of the Philadelphia Planning 
Commission in 1951, the central business 
district was defined to include blocks be- 
tween the Delaware and Schuylkill Rivers 
on the east and west, and Spring Garden 
and South Streets on the north and 
south. Key areas noted were City Hall, 
Rittenhouse Square, Independence and 
Washington Squares, Franklin Square, 
and Logan Circle. Blocks with the great- 
est number of establishments were con- 
centrated near the intersection of Broad 
and Market Streets. A minor concen- 
tration of establishments was located at 
Rittenhouse Square. 


The mode of travel used by shoppers 
to central business districts indicates 
accessibility. A study in 1946 showed 
that 88 percent of shoppers traveled by 
transit.12. Eighty percent of shopping 
trips were made by women, of whom 
about three-fourths were housewives. 
The bulk of shoppers arrived before and 
after the noon hour. 


The central shopping district is often 
referred to as a “100 percent district.” 
Other terminology useful in understand- 
ing the structure of the central business 
district includes “inner core,” “inner 
belt,” and “outer belt.” The center city 
department stores and adjacent specialty 
stores at the junctions of greatest intra- 
city transportation and pedestrian traf- 
fic density and with greatest accessi- 
bility, would be the “inner core.” The 
financial, political, recreational, and re- 
ligious activities nearby would be re- 
ferred to as the “inner belt.” The 


11United States Department of Commerce, 
Intra-City Business Census for Philadelphia, 
Pennsylvania, May, 1937. 

12Urban Land Institute, Technical Bulletin 
No. 24, “Shopping Habits and Travel Pat- 
terns,” March, 1955, p. 17. 
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“inner core” and “belt,” then, would con- 
tain the center of gravity or control of 
all activities. The “outer belt” would 
be the area beyond the “inner core” and 
“belt.” It would contain deterioriated 
residences and commercial structures 
and would have generally lower land 
values than the former. 


Total Retail Sales 
in the Central District 

The amount of retail sales in the cen- 
tral district of the city reveals retail 
trade patterns. In a study of retail 
trade in Philadelphia in 1935, the cen- 
tral shopping district contained 9.2 per- 
cent of the city stores and accounted 
for 37.4 percent of the retail business.13 
(See Table 2). The general-merchandise 
group with 71.5 percent, and the apparel 
group with 63.2 percent were leaders in 
the central district with 40.0 percent of 
city sales. The furniture-household 
group, the restaurant group, and other 
retail stores accounted for one-third of 
sales. Drugstores accounted for 25 per- 
cent, while food stores were credited 
with only about 6.0 percent of sales. 
This study shows, therefore, that the 
majority of retail trade was not done in 
the central district. It also shows the 
pulling power of apparel trade and thus 
the attraction for female shoppers. 


Percent of Retail Trade 
in Outlying Areas 

The outlying retail trade structure, in 
general, is composed of outlying busi- 
ness centers, forms of “string street” 
development or business thoroughfares, 
and clusters of retail stores.14 

Shopping-goods outlets are predomi- 
nant in “outlying business centers.” 
Women’s and men’s apparel, furniture, 
shoe, and jewelry as well as department 
stores all are to be found in such centers. 
Customers are attracted from long dis- 
tances to these locations. 


13Intra-City Business Census for Philadel- 
phia, op. cit. 

14ybid., p. 138 and Richard Ratcliff, Urban 
Land Eeonomies, McGraw-Hill Book Com- 
pany, Ine., New York, 1949, Chapter 13. 


In 1935, according to the Census Study, 
outlying centers contained 18.6 percent 
of all stores and accounted for 19.2 per- 
cent of all sales in Philadelphia. The 
leading sales groups were as follows: 
furniture-household, 38.6 percent; auto- 
motive, 34.8 percent; and apparel, 26.9 
percent. String-street store sites were 
found along streetcar and bus routes 
which were the cores of residential areas. 
These thoroughfares carried heavy auto- 
mobile and pedestrian traffic. Many 
automobile dealers, furniture stores, and 
narrow-line shopping stores were found 
there. Thoroughfares containing 2.8 per- 
cent of all stores accounted for 3.3 
percent of sales. Food and automotive 
establishments were dominant and, with 
the exception of these groups, thorough- 
fares were of minor importance in the 
retail distribution of Philadelphia at that 
time. 


Cluster types included community 
business areas, subcenter sites. These 
clusters or nucleations varied in charac- 
ter and were somewhat difficult to de- 
fine. The locus of nucleation was 
generally at the junction of two string 
streets. Clusters often appeared in 
tributaries to the residential area. There 
were also lower grade nucleations 
termed, “isolated store clusters” which 
supplied convenience goods to residents 
within walking distance. These retail 
store sites differed by degree in charac- 
ter, size, and convenience. 

The community business areas con- 
tained 69.4 percent of all stores doing 
40.1 percent of sales. Food stores ac- 
counted for 69.3 percent of city sales. 
Automotive, drugstores, lumber, and 
hardware stores were also dominant. 
The most important retail trade classi- 
fication for Philadelphia in 1935, thus, 
was the community business area. 


LAND USE CONCEPTS 

Urban land economists and _ sociolo- 
gists have contributed to the knowledge 
of the retailer and the city planner with 
their analysis of city growth. Future 
land use patterns can be planned for the 
welfare of everyone in a region. 
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The largest forms of land use at 
present are residences, vacant areas, and 
streets. The percentage distribution of 
the total Philadelphia area in 1950 was 
as follows: residential, 22 percent; 
vacant, 27 percent; streets, 18 percent; 
industry, 10 percent; and commerce, 10 
percent.15 The present and _ planned 
utilization of the areas involved is im- 
portant to the businessman selecting a 
city in which to operate a retail estab- 
lishment. There is a degree of space 
competition which relates to the success 
with which the retail function is per- 
formed. 


There are different theories that des- 
cribe the spatial structure of a com- 
munity. Land uses are distributed either 
in 1. concentric zones, 2. sectors, or 3. 
multiple nuclei.16 


The proponents of the concentric 
theory generally describe the surface of 
street land use of a city. Retail and 
financial uses are at the core. In the 
second outside circle are found whole- 
sale trade and light manufacturing, sur- 
rounded by low-income family homes. 
Heavy industry is placed in the next 
zone. Finally, the outer belts contain 
higher income family homes extending 
out into the commuter areas. 


The sector theory pertains to the move- 
ment of shifting among the various rent 
areas of a city. Sectors or rent areas 
radiate from the center of city. Low- 
rent areas and slums are generally 
found in the center and adjacent parts 
of the city. High rent areas are found 
in a limited number of sectors from which 
there is a graduation downward in all 
directions. The pattern of sectors; how- 
ever, varies among cities according to 
economic, sociological, and geographic 
characteristics. Rent areas (economic 
status) appear to conform to a pattern 
of sectors rather than concentric zones. 


For example, in Philadelphia a mid- 
city sector known as the Lombard area, 


15Ernest Fisher and Robert Fisher, Urban 
Real Estate, Henry Holt and Company, New 
York, 1954, p. 308 


16Ibid, pp. 309-311. 


a southwest-central area from South 
Street to Washington Street, and sec- 
tions of Eastwick are considered as 
slums and deteriorating sectors.17 In 
these areas are an estimated 225,000 
Negroes and 163,000 whites. These two 
sectors account for 18 percent of the 
city’s population. Slums and substandard 
areas cover an irregular are of 17 square 
miles around City Hall. The transforma- 
tion into the slum category has been 
occurring for the past 36 years. On the 
other hand, Rittenhouse Square and 
Chestnut Hill are examples of some of 
the high rental sectors. 


The concentric circle and_ sector 
theories are combined by Channey D. 
Harris and Edward L. Ullman to explain 
the arrangement of land use in the mul- 
tiple nuclei theory. 


In many cities the land-use pattern 
is built, not around a single center, 
but around several discrete nuclei. 
In some cities these nuclei have existed 
from the very origins of the city; in 
others they have developed as the 
growth of the city stimulated migra- 
tion and specialization. The _ initial 
nucleus of the city may be the retail 
district in a central-place city, the park 
or rail facilities in a break-of-bulk; 
or the factory, mine, or beach in a 
specialized-function city. 

The rise of separate nuclei and dif- 
ferentiated districts reflects a com- 
bination of the following four factors: 

1. certain activities require special- 
ized facilities .. 

2. certain like activities group to- 
gether because they profit from 
cohesion.... 

3. certain unlike activities are 
detrimental to each other... . 

4. certain activities are unable to 
afford the high rents of the most 
desirable sites. The arrangement 
of the nuclei differ from city to 
city. The larger the city, the 
more numerous and specialized 
are the nuclei.18 


Urban land economists present a pene- 
trating analysis of city growth. As 
mentioned by Harris and Ullman, certain 


17™‘Trend to Suburbs _ Invites 
City,” Philadelphia Inquirer, 
1055, p. 3. 


18Fisher and Fisher, op. cit., pp. 311-312. 


Decay in 
December 12, 
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activities require specialized facilities. 
This would explain, in part, the group- 
ing of the wholesale produce markets at 
Dock Street or at the proposed Food 
Distribution Center in South Philadel- 
phia. The grouping of department stores 
on Market Street in Philadelphia illus- 
trates the fact that like activities group 
together because they profit from co- 
hesion. The downtown department stores 
afford comparison by shoppers, without 
which department store retailing activi- 
ties would likely decline. The jewelry 
market at Sansom Street also illustrates 
the prosperous clustering of like ac- 
tivities. 

The concentric zone, sector, and 
multiple-nuclei descriptions of land use 
fail to consider uses of space above and 
below ground. Fisher notes that activi- 
ties which occur above the street level 
are important in the study of traffic or 
the analysis of gradual changes in the 
location of these activities. It is im- 
portant, then, to define “land use,” 
which he does, as the activities custo- 
marily engaged in by an_ establish- 
ment.!9 Growth and deterioration can 
be compared with changes in activities. 


Activities and Land Use 


The structural change in activities of 
the central district of Philadelphia is 
evidenced by an index of the rate of net 
growth of establishments of various 
types. The ratio between total number 
of establishments in 1906 and 1949 is 
equal to an index of 1.35. The follow- 
ing figures show how some activities 
have shifted during that time.2® Con- 
struction, .83; manufacturing, 1.12; re- 
tailing, 1.16; wholesaling, 1.24; business 
service, 1.45; and consumer services, 
1.58. Other statistical data in the fore- 
going study for the period show that 
goods-handling wholesaling  establish- 
ments increased from 1,351 to 2,570 or 
by 90 percent. 


19}bid., p. 313. 

20Robert Mitchell and Chester Rapkin, 
Urban Traffic—A Funetion of Land Use, 
—* University Press, New York, 1954, 
p. 123. 


Changes in the number and type of 
establishments show the movement pat- 
tern in central city. For the Philadel- 
phia Central District, study of survival 
rates among nonresidential establish- 
ments during 1906 to 1949 for a sample 
of 39 blocks shows that only 23 percent 
of 5,038 establishments were located in 
the central district in 1906. By 1949, 
only 31 percent were so located.*! 


Retailer Linkages 


A definite linkage exists among de- 
partment stores in the central shopping 
district. For example, in a survey of 
shoppers in Philadelphia it was determ- 
ined that of 55 percent of all remaining 
stops after leaving a department store, 
31 percent were made at other depart- 
ment stores and 21 percent were made at 
specialty stores. As shown in Table 3, 
this is a statistical verification that buy- 
ing habits of consumers are an impor- 
tant linkage factor in the retail structure 
of downtown shopping areas. 


The type of trip is also important to 
retailing activities. In an_ interview 
survey in the spring of 1950, home-to- 
home and work-to-work trips were re- 
corded from respondents shopping at a 
department store.22 Figures from this 
survey for home-to-home and work-to- 
work trips, respectively, are 57.0 and 
21.0 percent of total trips; average num- 
ber of stops, 2.5 and 2.0 percent; percent 
of trips having this department store as 
the sole establishment stop, 25.1 percent 
and 39.5 percent. This survey shows 
that shoppers compare the merchandise 
offerings of other department stores. 
Also, more people on a work-to-work type 
of trip had a given department store 
as a sale destination as compared with 
those on the home-to-home trip. They 
are not subject to impulse buying as are 
those on the home-to-home trip. 

In addition to being linked by the buy- 
ing habits of consumers, retailers are 
also linked from a profit point of view 
to the nature and stability of total in- 


21Ibid., p. 124. 


22Thid., p. 49. 
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come sources of a region. It is neces- 
sary, therefore, to consider the economic 
base of a region in which retailers 
operate. 


THE ECONOMIC BASE 
OF A REGION 


There is an economic interrelationship 
between a region and a city and a site 
within a city. These areas are, in turn, 
related to the economy of the nation. 
Each area, however, must be analyzed in 
terms of its own economic welfare as 
patterns of stability, growth, and stag- 
nation vary among areas. There is also 
a degree of competition between areas 
with respect to income sources. Income 
sources are important in that population 
tends to flow to the area of greatest 
economic opportunity. 


With respect to economic growth, the 
nature, volume, and stability of income 
sources of areas must be studied. The 
analyst should develop data concerning 
each of the following: 1. Comparisons 
of area income with gross national 
product; 2. Comparisons of annual aver- 
age wages among areas; 3. The ratio of 
primary to secondary employment; 4. 
Amounts of goods exported to other 
areas; 5. Transportation facilities and 
costs; 6. Zoning plans for future indus- 
trial land areas; 7. Proximity to markets 
and natural resources; 8. Data on entry, 
exit, and diversification of industry; 9. 
Population and housing trends; and, 10. 
Entertainment and recreation facilities. 


Market Analysis of 
Retailing Sites 

Once the economic base of the region 
has been analyzed, it is then necessary 
to appraise the market areas within the 
region. A market consists of people and 
income and the buying habits and motives 
behind their consumption patterns. Thus, 
a market analysis must include a study 
of the nature, distribution, and charac- 
ter of income and the characteristics of 
population within present and potential 
trading areas of a site. Trading areas 
vary with regard to their economic and 


sociological bases. A coextension of the 
latter statement, then, would be that 
locations within a trading area also are 
subject to forces that give it an indi- 
vidual character. Each site must be 
thoroughly analyzed. No two locations 
are identical. Some of the important fac- 
tors are noted below. 


Characteristics of Population. What 
is the trend in total population? What 
are the changes by age, sex, and race? 
What is the family structure pattern? 
What are the present and likely future 
characteristics of population in the trad- 
ing area? 


Income Analysis. What are the sources 
of incomes? What is the average hourly 
earnings trend? Are there plans for 
future industrial expansion? Is there 
diversification of industry? What is the 
percent of nonmanufacturing employ- 
ment? What is the per capita and per 
family income level? What are the 
trends in home ownership, rentals, and 
real estate valuations in the area? 


Buying Habits-Merchandise Selection. 
What is the relationship between buying 
behavior and the classes of consumer 
goods (downtown and suburban areas) ? 
What is the origin, destination, and time 
pattern of consumers? What is their 
attitude toward parking? How many 
are charge account customers? 


Accessibility-Availability. Is the site 
within ten to thirty minutes of consum- 
ers? What is the trend in the number 
of automobiles (and the lady driver)? 
Can parking facilities accommodate 
future expansion? What is the nature 
and efficiency of public transportation 
facilities? What are the present and 
future industrial zoning patterns? What 
is the inventory of existing structure and 
vacant land? Is the site at the “hub” 
of the traffic arteries? 


Competition: Present and Future. 
What are the number, type, and size of 
stores in the trading area? Does the 
market potential study show a need for 
additional stores? What is the sales 
volume of comparable stores located in 
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comparable trading areas? Have all 
ratios or measures such as, sales per 
square foot, estimated volume, etc. been 
developed and analyzed? 

Parking and Traffic. What is the ratio 
of gross floor area of the store interior 
to parking area? Does the ratio com- 
pare with that for a successful, compara- 
ble site? Is parking space sufficient for 
future expansion? Can traffic enter the 
parking area from more than one direc- 
tion? How often are traffic and pedes- 
trian counts taken? 


Many of the foregoing factors are 
demonstrated by application to a num- 
ber of Philadelphia sites in Table 4. 


Retail Gravitation 


An important part of the market an- 
alysis pertains to the attraction of re- 
tail trade to one shopping area from 
other areas. The law of retail gravita- 
tion points out that the largest city will 
attract trade in proportion to its size. 
This law, or some variation of it, is used 
by many shopping center analysts. Wil- 
liam J. Reilly has stated it as follows: 

Two cities attract retail trade from 
an intermediate city or town in the 
vicinity of the breaking point, approxi- 
mately in direct proportion to the 
population of the two cities and in 
inverse proportion to the square of 

the distances (via the most direct im- 

proved automobile highway) from 

these two cities to the intermediate 
town.23 

Boundaries for trade areas, particu- 
larly for fashion goods, can be stated. 
Time, place, and possession utilities re- 
flect distance. Another measure of at- 
traction is the sales of fashion goods 
or square feet of space devoted to fashion 
goods by retailers.*4 


Other Retail 
Gravitation Forces 


It is difficult to weigh the importance 
of population size and highway travel 
distance in the complex determination of 


23William J. Reilly, The Law of Retail 
Gravitation, Pilsbury Inc., Second 
Edition, New York, 1953, p. 9. 

24Curtis Publishing Company, Market Areas 
for Shopping Lines, 1947. 


retail trade pulling power. There are 
many spatial variables that compete for 
the attention of the consumer. Sucial, 
cultural entertainment, recreation, safety, 
physical environment, transportation, 
merchandising promotions, and buying 
habits are some generalized factors that 
must be considered.25 


SHOPPING CENTERS 


The present shopping centers are the 
result of the retailing investigations in 
the suburbs in the late 1920s by Sears 
Roebuck. The dominance of the auto- 
mobile as a means of transportation for 
the increasing population in outlying 
areas was of great importance in the 
suburban store plans of that company. 
It is of equal importance today. Accessi- 
bility by automobile is a vital considera- 
tion in the site selection program of this 
type of organization. Also, since shop- 
ping centers are planned on vacant land 
areas, more attractive and functional 
sites can be developed. The plans for 
downtown shopping areas, on the other 
hand, are largely limited to existing es- 
tablishments as previously discussed in 
the nature of urban land use. 


Credit for locating in the suburbs 
should also be given to the Strawbridge 
and Clothier department store of Phila- 
delphia. This was an early branch link 
between a major department store and 
people in the suburbs. The establishment 
of a branch in Ardmore, Montgomery 
County, Pennsylvania, in 1930, is con- 
sidered as one of the first department 
store-branch operations in the nation. At 
that time merchandise selection at the 
branch was limited. Today the Ardmore 


2The geographic surroundings and knowl- 
edge of future competition, for example, can 
be important factors in site selection. A site 
at Westbury, Long Island, analyzed in 1952, 
illustrates the importance of these forces. 
Adjacent to the site for a number of miles 
appeared the elevated land embankments of 
the tracks of the Long Island Railroad. There 
was also a large cemetery close to the site. 
Another unfavorable factor of importance 
was the knowledge that a regional shopping 
center would likely be constructed at Roose- 
velt Field near Westbury. Factors of this 
nature cannot be appraised completely in a 
law or formula pertaining to the pull of 
retail trade. 


THE CHANGING RETAIL STRUCTURE OF METROPOLITAN REGIONS I 


Shopping Center is considered as a 
fashion center which caters to the higher 
income customer. 


Shopping centers, especially the large 
regional types, began to develop after 
World War II when suburban population 
began to increase sharply. National 
prosperity, a backlog of consumer de- 
mand, and the planning of retailers and 
government officials aided the growth of 
these shopping centers. The Korean 
War, however, slowed their construction. 
Like the post-World War II period, pent- 
up consumer demand and intentions were 
released after the Korean War. Then 
the real growth of shopping centers took 
place. The peak year of growth to the 
present for regional shopping centers is 
1956. Intentions to build new shopping 
centers, however, are strong. Actual 
construction and plans for all types of 
shopping centers indicate that two 
thousand additional units will be in 
operation in the near future.26 No mat- 
ter how important downtown shopping 
may continue to be, the suburban shop- 
ping centers are a major factor in 
retailing today. 


Types of Shopping Centers 

Planned shopping centers are gener- 
ally classified as neighborhood, com- 
munity, and regional centers.?7 


Convenience goods stores predominate 
in neighborhood shopping centers. The 
parking ratio should be about eight cars 
per thousand square feet gross floor 
area. At present, there are generally 
four to twenty tenants in such centers. 
Most of them contain less than 40,000 
square feet of gross floor area. 


The community center is generally 
characterized by shopping goods. Many 
convenience goods can also be found in 
the merchandise selections of consumers. 
The parking ratio averages 8.17 cars per 
thousand square feet of gross floor area. 


26Paul Smith, Shopping Centers, National 
Retail Dry Goods Association, New York, 
1956, p. 18. 

27Data for shopping centers are developed 
from Urban Land Institute, Teehnieal Bul- 
letin, No. 80, May, 1957. 


Most centers have from twenty to thirty 
stores. The gross floor area of most 
centers ranges from 75,000 to 150,000 
square feet. 

The regional shopping center is nearly 
synonomous with the so-called “one-stop 
shopping area.” Usually it will contain 
a branch department store and a general 
range of from 35 to 60 other stores. The 
parking ratio averages 7.33 cars per 
thousand feet of gross floor area. The 
majority of all shoppers in such centers 
generally reside within thirty minutes 
by automobile travel. Most have over 
400,000 square feet of gross floor area. 
The trading area may extend twenty 
miles and should contain at least 
100,000 families. 

There are only two regional shopping 
centers in the Greater Philadelphia 
Area. Compared with other regions 
with similar economic bases, more shop- 
ping centers can be built. Also, the 
gross floor area of stores and the park- 
ing ratio of shopping centers in Greater 
Philadelphia is below the national aver- 
age. Table 5 illustrates the characteris- 
tics of shopping centers within the 
Greater Philadelphia area. 


Are There Too Many 
Shopping Centers? 


There is some concern about the pos- 
sible saturation point in shopping cen- 
ter development in the nation. In mid- 
1956 there were more than two thousand 
shopping centers of all kinds in opera- 
tion. There are more to be built. In- 
cluding present construction and plans 
for additional centers, another two 
thousand are to be developed.28 

A study of shopping centers in Long 
Island, New York, indicates that in that 
area the saturation point has not yet 
been reached. There are four large 
regional shopping centers— Roosevelt 
Field (Manhassett), Miracle Mile, Hicks- 
ville, and Valley Stream, all of which 
contain one or more department store 
branch, supermarkets, and variety stores, 


28Too Many Shopping Centers?” Business 
Week, November 17, 1956, pp. 136-138. 
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and a range of the other store types 
generally found in regional shopping 
centers. 


Investigation of intentions and profits 
of department stores with regard to 
branch operations is quite favorable. 
The Northland Shopping Center in De- 
troit shows a sales volume of $100 mil- 
lion of which 50 percent was accounted 
for by the Hudson Store.?9 


More neighborhood and community 
shopping centers will be developed as 
population moves to interurban areas. 
The supermarket will be an influential 
force in those centers. Regional shop- 
ping centers, however, may be somewhat 
limited. William Puckett of Allied 
Stores claims that there are only 75 
market areas with populations of 350,000 
left in the nation. 


Are Supermarkets Necessary for 
Shopping Center Profit? 


Experiences and intentions are per- 
haps the best way to appraise the re- 
lationship of supermarkets to shopping 
center success. Linked to the develop- 
ment of shopping centers is the ex- 
pansion program of the supermarket. 
About half of the supermarkets opened 
in 1955 were in shopping centers.?° 
Supermarket executives are somewhat 
concerned, however, with the drop in 
productivity in sales per square foot of 
the newer stores as compared with the 
older stores. 


Linked to the expansion of super- 
markets is the increase in population, 
income, and food expenditures. It is 
estimated that supermarkets account for 
60 percent of total retail grocery sales.31 
Supermarkets, therefore, will take a 
good share of consumer expenditures for 


29Ibid., p. 138. In the Greater Philadelphia 
area, John Wanamaker’s will locate a branch 
store in Jenkintown in the near future; 
Gimbels has just opened a branch at 69th 
Street; Strawbridge and Clothier is locating 
a branch at Cherry Hill, New Jersey, and 
Lit Brothers is planning to open a branch 
in Morrisville, Pennsylvania. 
30“Supermarkets Face the Future.” 
vard Business Review, March-April, 
p. 128 
31Loe, ecit., p. 128. 


Har- 
1957, 


food if present buying patterns are 
maintained in the future. 


With respect to future consumer ex- 
penditures for food, Arno H. Johnson 
has made a projection which indicates 
that consumers will spend 25 percent of 
their 1955 income for food items from 
1955 to 1960 and 45 percent of their 1955 
income from 1960 to 1965 in terms of 1955 
prices. Thus, expenditures will run at 
an annual rate of $65.5 billion in 1955, 
to $83 billion in 1960, and $96 billion by 
1965. It is assumed that 27.5 percent 
of future personal income will be spent 
for food.3* 


On this basis, supermarkets account 
for a good share of the consumers’ ex- 
penditures and are following the popu- 
lation to the suburbs. As seen in Table 
5, most regional shopping centers in 
Greater Philadelphia contain one or more 
supermarkets. The type of shopper at 
the supermarket is also important. In 
1956, about fifty-five percent of the shop- 
pers in husband-and-wife families were 
housewives and about thirty percent 
were husband and wife together.?3 


Consumer Goods Classifications 
and the Shopping Center 
Developer 


From a marketing viewpoint, an an- 
alysis of the buying habits and the 
motives of people in an area is essential 
to the success of retailers at a given 
location. Professor Copeland’s classifi- 
cation of consumer’s goods is still im- 
portant even though some authorities 
tend to minimize its importance.34 His 
definitions of the classes of consumer 
goods still constitute a body of knowl- 


32Tbid., pp. 128-129. Population, consumer 
expenditures for food, and per capita expen- 
ditures for food were projected as follows: 
Consumer 
Expenditures Population Per Capita 


for Food Expenditures 
Year (billions) (millions) for Food 
1955 $66.5 $165 $403 
1960 83.0 179 464 
1965 96.0 193 497 


33°The Families of che Delaware Valley,” 
Philadelphia Inquirer Study, op. cit., esti- 
mated from p. 55. 

34Melvin T. Copeland, Principles of Mer- 
chandising, New York, McGraw-Hill Book 
Company, Inc., New York, 1927, p. 13. 
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edge on which many location and 
merchandising decisions are based.3° 


Another authority in retailing claims 
that developments over the last two de- 
cades have decreased the importance of 
the knowledge of consumer goods in 
choosing a site for a retail store.36 
Some of the reasons for this opinion per- 
tain to the increase in good roads, in- 
creased use of the automobile, urban 
decentralization, and changes in the 
shopping habits of women. 


Knowledge of the consumer goods 
classification, however, is important to 
shopping center developers. The regional 
shopping center, as noted earlier, is com- 
posed of the types of stores found in 
downtown shopping districts. Knowl- 
edge of consumer goods is of value in 
selecting a site in the suburbs. This 


35Consumer goods are classified as shopping 
goods, convenience goods, and specialty goods. 
Shopping goods are those goods in which 
consumers compare style, quality, or price 
before arriving at a buying decision, Women’s 
apparel in general is considered to be of 
high-unit value. The lady shopper or ladies’ 
shopping groups, then, may begin a shopping 
trip at the John Wanamaker department 
store. From this store, the lady shopper may 
travel to Snellenburgs, Gimbels, Lits, and 
Strawbridge and Clothiers—comparing price, 
quality, and style of clothing, jewelry, or 
furniture. After arriving at a buying decision 
as a result of this comparison, the lady may 
return to a previous department store to 
make a purchase. Other factors appealing to 
the lady shopper are the entertainment and 
cultural facilities near department stores. The 
nature of buying habits is shown in a pre- 
vious section pertaining to retailer linkages. 

Convenience goods are usually standardized 
items of low-unit value purchased at frequent 
intervals. Most food and drug items charac- 
terize this classification. The term “con- 
venience” is self-explanatory. These goods 
should be within walking distance or ten 
minutes by automobile travel. The outlying 
community business areas are dominated by 
convenience goods outlets, such as grocery- 
drug stores. The most important patronage 
motive in the purchase of convenience goods 
is convenient location. 

Specialty goods are those products for 
which the consumer insists upon and is will- 
ing to make a special effort to buy. Such 
purchases are relatively infrequent. There is 
not, therefore, the need for widespread dis- 
tribution of specialty goods compared with 
convenience goods. Also, the need for locat- 
ing in central shopping areas is not as great 
as it is for shopping goods. Specialty stores, 
therefore, are generally located a short dis- 
tance from the downtown department stores. 
These stores, for example, can be found along 
Chestnut Street in Philadelphia and Fifth 
Avenue in New York City. 


36Charles Duncan and Charles Phillips, Re- 


tailing. Homewood, [linois: Richard D. Ir- 
win, Ine., 1953, p. 131 


type of shopping center, because it is 
developed as a unit, also has the advan- 
tage of better planning as compared 
with the older, downtown shopping dis- 
trict. 


The shopping center, then, is basi- 
cally a_recentralization of retailing 
activities in a smaller core, which has 
been caused by the movement of people 
to the suburbs. An outstanding example 
of the reclustering of the downtown re- 
tail structure in the suburbs can be 
found in Long Island, New York, and 
in Levittown, Pennsylvania.37 Depart- 
ment store branches, specialty depart- 
ment stores, specialty stores, variety 
stores, women’s and men’s wear shops, 
supermarkets, and entertainment estab- 
lishments are found in such regional 
shopping centers. 


The buying habits and motives that 
lead the consumer to the central business 
district apply with equal importance to 
the regional shopping center in suburbia. 
This suburban center is also a focal point 
for social, recreational, and cultural ac- 
tivities of the community.?8 The com- 
munity center, characteristic of the 
shopping center, attracts people on a 
relatively frequent basis and keeps them 
there for longer periods of time. 


How Does the Shopping Center 
Affect the Downtown 
Department Stores? 


Before citing some conclusions, it is 
necessary to consider the retailing ac- 
tivities of the downtown department 
store and their branches in the suburbs. 
Some of the reasons people dislike cen- 
tral business districts are: lack of park- 
ing facilities, traffic congestion, blighted 
residential and commercial structures, 
and the long period of time involved in 
the home-to-home trip. In a survey con- 
ducted in Philadelphia in 1948, respon- 
dents cited the following general reasons 
for not shopping downtown: “lack of 


387Eugene Kelley, Shopping Centers, The Eno 
Foundation for Highway Traffic Control, 
Connecticut, 1956, p. 36. 

38Victor Gruen, “Planned Shopping Cen- 
ters,” Dun’s Review, May, 1953, p. 117. 
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time,” “don’t like downtown,” and “high 
prices.”39 Reasons for shopping at a 
downtown department store, on the other 
hand, were centered around the nature, 
quality, and variety of goods offered. 
This survey also pointed out that if a 
shopper had a favorable attitude toward 
the store, there would be a tendency to 
increase purchases by those with charge 
accounts. The Alderson and Sessions, 
Philadelphia ABC Trading Area Survey 
in 1956, showed that Lit Brothers has 
more charge accounts of Philadelphia 
families, while Strawbridge and Clothier 
leads in charge accounts for families in 
the outlying thirteen counties. 


The shopping center customer is also 
the downtown store customer. The 
housewife clad in peddle pushers when 
buying in an outlying shopping center, 
however, dresses more appropriately 
when shopping downtown. Knowledge 
of such habits of women are important 
to store owners. A fashion store in the 
suburbs or the downtown area, for ex- 
ample, will not as a rule locate next to 
a supermarket. 


The influence of the lady shopper has 
been cited. Again, a survey in 1956 con- 
firms the power of the female purchaser. 
About sixty-eight percent of the women 
interviewed in Philadelphia families 
cited center city as the location of their 
last purchase of women’s clothing.49 
Also, apparel and things for the house 
account for a large percent of sales of 
center city department stores. Of the 
total sales of women’s clothing, an esti- 
mated sixty percent is accounted for by 
these stores.41 As noted in the Intra- 
City Business Census Survey in Phila- 
delphia for 1935, 63.2 percent of apparel 
(all types) sales were made in the cen- 
tral district. 


There are, however, decided variations 
in the shopping patterns of families in 
Philadelphia and the surrounding thir- 


389Myron Heidingsfield, People Shop 
in Downtown Department Stores,” Journal 
of Marketing, April, 1949, p. 510. 

40Families of the Delaware Valley,” op. 
eit., estimates from p. 78 

41Ibid., pp. 76-77. 


teen counties. These families divide their 
shopping trips between the outlying 
shopping centers and the downtown dis- 
trict. There appears to be a concentra- 
tion of shopping activities at Camden, 
Wilmington, and 69th Street for families 
in the thirteen-county area, while 
Castor-Cottman, Cheltenham, and Roose- 
velt Boulevard seem to be the leading 
centers for families in Philadelphia. The 
data also show that most families in 
these areas will visit the center city 
shopping area with equal frequency. 

It is difficult to determine whether the 
branch store operation has adversely 
affected sales of the downtown store. 
Both have shown increases in sales. The 
branch store will have a higher sales 
ratio in the children’s, women’s, and 
men’s sportswear, and summer depart- 
ments, while having a lower ratio than 
the downtown store in house furnishings, 
high-price, ready-to-wear goods, books, 
and cosmetic departments. The per- 
centage of branch store to downtown 
store sales was about thirty-three per- 
cent in 1955. Also many branch stores 
contributed over fifty percent of total 
company operating profit.42 

Indications are, then, that the sales 
volume of department store branches 
will continue to increase. In this respect 
many executives of department stores 
have failed to consider future growth 
when planning a branch store. This 
leads to inadequate gross floor and gross 
parking area for the branch store as in- 
dicated in Table 5. The variety of 
merchandise to be offered also will be 
limited and therefore will increase costly 
interstore transfers. These are some of 
the factors that call for better planning. 
Department stores and other types of 
retail organizations, thus, should have 
capable market research departments. 


As previously mentioned, there are 


42Paul Smith, op. cit., pp. 170-171, 190. The 
author also quotes Malcolm P. McNair who 
concludes with regard to the branch stores: 
(1) the establishment of branches yields 
greater growth of sales volume as compared 
with stores doing their business under one 
roof; and (2) the proportion of the branch 
business will continue to increase. 
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many reasons why people do not like the 
central business districts of cities. The 
downtown stores, however, can increase 
their sales volume by aiding in revitaliz- 
ing or redeveloping the inner core of the 
city. The central business districts of 
many cities need rebuilding of the 
blighted structures, development of super- 
highways, improvement of recreational 
and entertainment facilities, and ex- 
pansion of parking areas. The executives 
of downtown stores might well take a 
more active interest in city planning.4% 


CONCLUDING 
OBSERVATIONS 


Population 


1. There has been a long-term in- 
crease in suburban population. As the 
trend increases more communities will 
be developed in areas beyond the city 
and its present suburbs. 


2. The purchasing power (per family 
income) is higher for suburban families 
than for city dwellers and they also 
have greater equities in their properties. 


Shopping Centers 


1. The department store branch and 
the supermarket are an integral part of 
regional shopping centers. 


43With respect to city planning and rede- 
velopment, Philadelphia ranks among the 
leading cities in the nation, The development 
of Penn Center and the planned improve- 
mets of the Academy of Music in the business 
district are and will be definite attractions. 
Other favorable developments are the con- 
struction of the Walt Whitman Bridge, the 
planned Food Distribution Center, the plan- 
ned Eastwick housing development, the re- 
zoning of areas for industrial use, the plan- 
ned superhighways (such as the Schuylkill 
Expressway), and the possibility of a mono- 
rail train to accommodate commuters. 


2. The supermarket appears to be 
essential to the success of the com- 
munity and neighborhood centers. 


3. The shopping center is and will 
continue to be a major factor in changes 
in the pattern of retailing activities. 


Department Stores 


1. The department store is confronted 
with a retailing dilemma. It must help 
in promoting the revitalization of the old 
downtown areas and in establishing new 
branches to cater to changing habits of 
the increasing population in outlying 
areas. 

2. General merchandise and apparel 
continue to be leading sales departments 
for department stores and other retail 
establishments in the central business 
district. 

8. Department store branches have 
made and are likely to continue to make 
increasing contributions to department 
store sales and profits. Thus, it appears 
that more branches will be located in 
outlying areas. 

4. Branches seem to sell a higher pro- 
portion of ladies’ and men’s sportswear, 
children’s goods, and summer goods. 


The Supermarket 


1. The supermarket now accounts for 
about sixty percent of grocery sales. 
Thus, as new markets are developed in 
outlying areas, the supermarket will take 
an increasing share of the grocery 
business. 

2. Some concern has been expressed 
with regard to a drop in productivity in 
sales per square foot of newer stores. 
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Management in the Electronic Age 
by F. F. MIDDLESWART* 


Ed. Note: 


The following papers covering the impact which the electronic age is 


having on management, were presented as a part of the Ninth Regional Conference 
of the Philadelphia Student Chapters of the Society for the Advancement of Manage- 


ment at Temple University. 
limitations. 


The papers have been cut somewhat to fit space 


THOSE of us who are actively interested 
in the subject of “Management,” whether 
we are students in colleges and universi- 
ties or actually have the responsibility 
for management, are much aware of the 
attention being given to the relatively 
new and exceptionally popular body of 
techniques called operations research. 
We read about the operations research 
approach to management problems and 
are told that it can aid management in 
making decisions, improving planning, 
refining forecasting, and _ performing 
many other management functions more 
effectively. Also, the literature is full 
of current uses and glowing predictions 
of the powers of electronics to assist 
management in doing a better job. How- 
ever, if one studies the actual and pro- 
posed applications closely, he soon learns 
that, throughout them all, the manager 
himself plays a most important role. 
None of these devices, tools, or tech- 
niques in any sense replaces manage- 
ment; they are simply aids to the man- 
ager’s effectiveness. 

With this in mind, let us turn our 
attention to management itself set 
against the background of electronics 
and operations research. We will not 
consider the techniques or equipment of 
tomorrow’s management world, but 
rather will take a look at the kinds of 
things the manager will have to deal 
with and discuss some of his personal 
qualifications. 

All are familiar with the glowing 
predictions of our economists for a large 
increase in gross national product dur- 
*F. F. Middleswart represents the Engineering 


Service Division, Engineering Department 
FE. I. du Pont de Nemours & Co., Ince., 


Wilmington, Delaware. 


ing the next decade. However, one 
wonders how many have considered these 
predictions in the light of the recently 
publicized figures which show that there 
is to be essentially no increase in the 
number of workers in the 18-45 age 
group during this period, while at the 
same time the number of people under 
18 and over 64 will increase markedly. 
If our gross national product is to 
double as predicted, the labor figures 
therefore imply that our productivity 
must nearly double. Since very recent 
figures show that productivity has in- 
creased by approximately 30 percent to 
35 percent in the past decade, one can 
only conclude that management must 
bear the brunt of the load in devising 
means of upping productivity so that the 
forecasted growth in gross national 
product may be realized. 


MANAGEMENT FUNCTIONS 


If such attention is to be focused on 
management, we would do well first to 
consider its function. 


For the purpose of this discussion, a 
business may be defined as an organiza- 
tion to produce a product at a profit, 
or to provide a service at optimum cost. 
Furthermore, the management function, 
whether at the foreman’s or clerical 
supervisor’s level or at the corporation 
president’s level, consists of three dis- 
tinct elements; namely, administrative, 
planning, and control. In this paper the 
terms administrator, planner, and con- 
troller are used to designate those in- 
dividuals whose primary responsibility 
is to carry out the duties of one or more 
of the respective elements of manage- 
ment. In some instances all three of 
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these elements may be the responsibility 
of one person who must perform all of 
them, while in some organizations, es- 
pecially some of the larger ones, each of 
these elements is the responsibility of a 
distinct group, including even the admin- 
istrative element. In between these ex- 
tremes, one can find examples in which 
various mixtures of the elements are 
distributed among individuals or groups 
or both. Studies of these functions show 
that it is not uncommon for them to be- 
come indistinct in growing organizations 
unless particular attention is given to 
defining them at each stage of growth, 
at each change in organization, or with 
each new appointment of key personnel. 
When the responsibility for these ele- 
ments becomes indistinct, there is often 
confusion and most certainly a lowering 
of management effectiveness. 


Administrative Element 


The administrative element of the 
management function may be considered 
first. It is absolutely imperative that the 
person or group exercising administra- 
tive powers has both the responsibility 
and authority to establish the organiza- 
tion and policy to permit performance 
criteria to operate and objectives to be 
met. By “performance criteria” is meant 
a set of predetermined attainable stand- 
ards of performance having well defined 
lower and upper control limits. Per- 
formance within the bounds of the con- 
trol limits is considered satisfactory; 
performance outside the limits requires 
immediate management attention. This 
means that passive management is out. 
There can be no “hope-so” type of ad- 
ministration. Management must dy- 
namically establish realistic goals and 
objectives and then take the necessary 
positive steps to provide the proper en- 
vironment for meeting them. Those 
responsible for the administrative ele- 
ment must establish criteria for assess- 
ing performance and authorize revisions 
of these criteria to adapt them to chang- 
ing conditions. The administrator must 
make decisions promptly for all items 
that are not routinely controlled by the 


established criteria; this requires him 
particularly to assess the effect of fac- 
tors extraneous to his area of control 
and to take appropriate action. It is in 
this area that some of the operations 
research techniques are most helpful. 


Planning Element 


The second element of the manage- 
ment function which may be considered 
is the planning element. This includes 
more than simply making plans for the 
future. Those involved in planning have 
responsibility for several activities. Of 
primary importance is a_ continual 
evaluation of the adequacy of the per- 
formance criteria which have been estab- 
lished by the administrator. It has been 
rather common practice to establish 
so-called standards which represent, in 
most instances, a sort of average per- 
formance for the period immediately 
prior to the establishment of the stand- 
ard. From that time on, measurement 
is made against such a standard and per- 
formance is judged thereby. If one 
thinks about this for a moment, one 
realizes that measuring the output of an 
organization against such static stand- 
ards may not really measure the per- 
formance of the organization, but rather 
its conformity to a previous average 
performance, which may or may not be 
adequate for today’s business conditions. 

Provisions for proposing revisions to 
existing performance criteria to keep 
them current must be a part of the 
planning element. As a by-product of 
this evaluation of the adequacy of exist- 
ing performance criteria, the planner has 
the responsibility for proposing new 
criteria applicable to the changing 
situation. This forces the planner to 
give attention to the future; for if per- 
formance criteria are to be dynamic, they 
must be based on past performance with 
due consideration for what is most 
probably to be required as adequate 
future performance. This aspect of 
planning is greatly enhanced by the 
ability of electronic data processing 
equipment to digest and make available 
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almost instantly vast amounts of data 
including information concerning what 
happened but a few minutes, or at most, 
a few hours previously. 

Another aspect of the planning ele- 
ment is the evaluation and reporting to 
the administrator of trends in markets, 
prices, policies, and general economic 
conditions which will affect the business. 
Here conclusions must be based on a dis- 
creet analysis of the past, coupled with a 
prescient understanding of the future. 
These evaluations must include the 
analysis of pertinent data arising from 
outside the company. There are many 
sources of such data. The principal 
problem confronting the planner is to 
select from the tremendous volume of 
available data those that are related to 
factors which will affect his business. 
This will vary from company to com- 
pany. Those data that may be of real 
significance to Company “A” in doing 
an adequate planning job may be mis- 
leading if applied to Company “B.” 
Conversely, that which can lead Com- 
pany “B” to make decisions insuring 
the success of its business, might con- 
ceivably lead Company “A” to decisions 
that would insure its downfall. Thus, 
the planner must be characterized by 
prescience. 

One further aspect of planning is a 
constant evaluation of the objectives 
and goals for the business which the ad- 
ministrator has established. Such goals 
and objectives are a function of time. 
Changing economic conditions or inter- 
national relations can make objectives 
which are ideal today quite unrealistic 
tomorrow; or, on the other hand, chang- 
ing business conditions can make today’s 
hard-to-attain, yet realistic, objectives 
quite inadequate when considered in the 
light of tomorrow’s potential for a given 
business. To be useful, goals and ob- 
jectives must be kept up to date. 


Control Element 


The third phase of the management 
function is the control element. Several 
areas of responsibility for the successful 


conduct of the business are inherent in 
this element. Perhaps the most impor- 
tant is the responsibility to measure day- 
to-day accomplishment against the 
criteria established by the administra- 
tive element for measuring performance, 
and to report the results to both the 
planning and the administrative parts of 
the organization. Historical records of 
performance must be maintained in such 
a way that the planners will have ade- 
quate and easily accessible data on which 
to base their work. 

In establishing the responsibilities for 
control, the administrator may delegate 
to the control organization the authority 
to make adjustments to the system 
within prescribed limits in order to keep 
it within control with respect to estab- 
lished criteria. This does not relieve the 
administrator of responsibility for mak- 
ing administrative decisions; it simply 
is a device to permit economic handling 
of the more routine administrative 
duties. 

One further responsibility of the con- 
trol element is to process legal and his- 
torical documents required for account- 
ing and tax purposes. These documents, 
though legally required, do not serve as 
a dynamic part of the management 
function. They are a by-product of the 
data flow through the system which 
constitutes what may be called “the 
management data loop.” 


“MANAGEMENT DATA 
LOOP” SYSTEM 


Just what is meant by “the manage- 
ment data loop?” This is a concept of 
the management function which is bor- 
rowed from our chemical engineering 
colleagues who are continually discuss- 
ing closed loop systems for process 
control. A closed loop system contains a 
sufficient number and variety of devices 
to permit it essentially to control itself. 
It does this by gathering data at various 
points in the system, feeding these 


data into data reduction devices which 
measure the current activity against pre- 
scribed and present standards, and then 


i 
i 


MANAGEMENT IN THE ELECTRONIC AGE 19 


it automatically institutes the necessary 
action to exercise control over the 
process. This control may involve re- 
setting of values or other control de- 
vices, as well as recomputing set points 
to take optimum advantage of changing 
conditions. Such a system has within it 
the three elements of management. It 
has the control function, which continu- 
ously gathers information dealing with 
performance and measures this against 
the pre-established performance criteria. 
It has the planning function which tests 
the adequacy of the criteria for main- 
taining control and either recomputes 
and sets up new criteria or informs the 
human operator that things have gotten 
beyond its capacity to make such adjust- 
ments. However, in such systems the 
administrative function still is the 
responsibility of the human beings who 
establish the process specifications and 
limits before they turn it over to the 
devices in the process loop. 


The business management function 
may be visualized as analogous to this 
closed loop concept of process control. 
In both instances, the human judgment 
factor must be retained. Neither a 
chemical process nor a business process 
can operate long without the intervention 
of people. Before developing this further 
some of the data handling that is re- 
quired to activate this concept of man- 
agement should be considered. 


Data Required 


To make possible the closed loop sys- 
tem of management, one must have ade- 
quate current data and facilities for its 
rapid analysis and accessible storage. 
Investigations have shown that most or- 
ganizations have stored away con- 
siderable useful information that is not 
available for ready reference or use be- 
cause of the difficulty in retrieving it, 
even if those who might use it effectively 
know that it is there. A new science 
known as documentation is rapidly gain- 
ing standing in our business world, and 
it is furnishing valuable new tools to aid 
in the management function. Through 


the use of documentation techniques, 
valuable information can be _ stored 
economically in such a manner that it 
can be retrieved conveniently and used 
when required to assist the planning, 
administrative, and control elements of 
the management function. Speed of 
gathering and analyzing accurate data is 
of utmost importance in these new man- 
agement concepts. 

Mathematical models and _ statistical 
methods are beginning to play very im- 
portant roles in this field. However, to 
take full advantage of these techniques, 
one must use electronic data processing 
equipment. The problem of adequate 
codes then becomes tremendously signifi- 
cant since we can no longer depend on 
words or sentences to describe classes 
of events sufficiently precise for use in 
the data handling systems of the future. 
We have been carrying on a code re- 
search project for some months and have 
found that this is an area of knowledge 
which can be explored considerably be- 
fore we will have done much more than 
just scratch the surface. To make 
efficient use of the new electronic equip- 
ment as an aid to the management func- 
tion, one must be prepared to tie to- 
gether all of these techniques, most of 
which are foreign to the art of manage- 
ment as it has been practiced up until 
now. 


Requirements for 
Management Men 


So much for the tools and techniques 
of the management function in this new 
age. What requirements do all of these 
concepts put on the management man 
himself? To fulfill the responsibility 
for the administrative element, the man- 
ager must possess the ability to establish 
necessary and sufficient criteria by which 
to assess continuously the performance 
of his organization. I want to empha- 
size the words “necessary” and “suf- 
ficient.” Those who have had mathe- 
matical training will recall that this is a 
frequently recurring phrase in proving 
mathematical theorems. For example, 
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the mathematician says that if thus and 
so would be true, it is necessary and 
sufficient that a specific set of conditions 
exist. Such a set of conditions contains 
all the elements necessary, but only those 
conditions required to insure that the 
given statement is true or that a given 
result will follow. In proving a theorem, 
it is often easy to establish necessary 
conditions or sufficient conditions, but to 
get just that set of conditions which is 
both necessary and sufficient often re- 
quires considerable mental strain. That 
which is true in mathematics is also true 
in management. We cannot afford un- 
necessary conditions, yet we dare not 
risk trying to operate with insufficient 
conditions. Some mental strain will be 
required of the administrator in estab- 
lishing the necessary and_ sufficient 
criteria for his business control. 


Another requirement of the manage- 
ment man of the future is that he have 
an understanding and some knowledge 
of statistical methodology. By this is 
not meant that he must be a highly pro- 
ficient, practicing, theoretical statis- 
tician. However, he must have a basic 
understanding of the power and limita- 
tions of the statistical method and suf- 
ficient confidence in its validity to use 
it effectively. This understanding will 
be required in all three elements of the 
management function. Somewhere in 
the planning organization there will 
have to be one or more skilled pro- 
fessional statisticians who will serve to 
handle the vast amount of data required 
to fulfill the responsibilities of the 
planning element. 


A third characteristic of the manager 
of the future will be some understanding 
of and confidence in the use of mathe- 
matical models for describing business 
functions. However, this is not to imply 
that all business will one day be run 
by formulas. There are too many varia- 
bles that have high order interactions 
which we at the moment are unable to 
express mathematically. These condi- 
tions require constant application of 
human judgment, although many of the 


basic controls can be expressed as 
mathematical models. An analogy would 
be that the mathematical model is the 
skeleton which supports the body of a 
business system, the flesh and blood of 
which is furnished by human judgment. 

Another aspect of management which 
is rapidly coming to the fore is the so- 
called “management by exception.” With . 
sufficient understanding of and _ confi- 
dence in the use of statistical methods 
and mathematical models, the manager 
of the future will be able to handle the 
routine aspects of his management func- 
tion by the exception principle. Pre- 
established criteria will serve to define 
the limits of normal operation so that 
the manager will be required to give 
attention only to those items which do 
not fall within the prescribed normal 
routine. As a consequence, he will be 
freed from the perusal of vast amounts 
of routine, noninformative data which 
now floods his desk and will have time 
to devote to the portions of the business 
requiring his concentrated attention and 
mature judgment. 

Since more and more data will be 
available to management to form a basis 
for decisions, the manager of tomorrow 
must develop an ability to relate to his 
business a variety of data coming from 
many sources and to assess the signifi- 
cance of those data on his operations. 
It is in this area of assessing the sig- 
nificance of reported data that “the men 
will be separated from the boys” in the 
management function. An undue amount 
of attention given to nonsignificant data, 
or a failure to recognize the significance 
of a small change in conditions, or of 
apparently remotely related information, 
may be the difference between success 
and failure. The volume of data that 
will be available in the future, due to 
the electronic data processing systems, 
will require the manager to have the 
ability to use wider bases of information 
on which to build his decisions. This 


ability to comprehend the relative sig- 
nificance of data and to form it into a 
decision pattern will be aided by some 
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of the operations research techniques 
we have been hearing about in this con- 
ference. However, it will require more 
mature judgment and a more analytical 
approach to decisions than has hereto- 
fore been necessary or even possible. 


One final comment on the matter of 
the manager of the future is that indi- 
vidual performance will be judged more 
on how well one manages than on how 
many people one manages. Since the 
statistics referred to at the beginning 
of this paper indicate that we are going 
to have to get more productivity out of 
our organizations, this means that the 
number of persons under our manage- 
ment during the next decade may not in- 
crease, but our problems of managing 
and producing satisfactorily under these 
conditions will be multiplied many fold. 
This will bring about new standards 
against which to evaluate the manager’s 
performances. 


CONCLUDING OBSERVATIONS 


What do we conclude from all this? 
Management in the electronic age is 
going to pose severe new requirements 
for human judgment. Decisions are 
going to have to be made more rapidly 
because we will have more frequent 
knowledge of the need for making de- 
cisions affecting the success of the busi- 
ness enterprise. The manager will have 
to make these rapid decisions from facts 
gleaned from a wider range of knowl- 
edge than was heretofore possible. This 


will have several effects. For one thing, 
an error in management judgment will be- 
come apparent more rapidly and may 
have a more significant effect than a 
similar error in today’s slower moving 
business. On the other hand, the con- 
tinuous exercise of good judgment will 
be more rapidly rewarding since new 
measuring devices will be available to 
determine how successful a manager is 
from day to day. The introduction of 
statistical and mathematical methods 
will require that the manager of the 
future have a different form of educa- 
tion than has been the norm for man- 
agers of the past. Some of the people 
who will be the managers of the future 
will have to obtain this education on the 
job, since they have already completed 
their formal schooling. Already many 
companies are embarking on intensive 
in-company training programs to bring 
this new knowledge to their management 
personnel. 


Perhaps we can sum up this entire 
discussion by saying that the advent of 
electronics and the development of such 
management tools as documentation, 
operations research, integrated data 
processing and the like, is turning 
management from an art into a science. 
As in any scientific field, much explora- 
tion remains to be done. Those of us 
who have management responsibilities 
stand on the threshold of a bright but 
challenging technological advance in the 
science of management. 
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Impact of the Electronic Age on Management 
by G. E. PRENTICE* 


Tuis is a time that tries businessmen’s 
vocabularies. Words and phrases which 
formerly were used almost exclusively 
by the scientists and engineers are now, 
with more and more frequency, being 
uttered from the lips of the American 
businessman. Such words as digital 
computers, magnetic core storage, micro- 
seconds, transistor, and magnetic tape 
have become commonplace. New words 
and phrases are being coined to explain 
and glamourize new concepts of opera- 
tions in the business office. Terms such 
as: electronic data processing, informa- 
tion engineering, linear programming, 
integrated data processing, operations 


research, optimum programming, and 
automation, all are being used in- 
creasingly. 


The large scale computers are even 
being used to invent new names. For 
example, a large pharmaceutical house 
in New York recently used an electronic 
data processing machine to develop a 
complete dictionary of names suitable 
for assigning to new-found drugs. As 
might be suspected, the machine—which 
has no moral standards—came up with 
a few names that had to be edited be- 
fore the dictionary was printed. 


All of these new terms and names that 
are heard in the business world are part 
of a revolution that has been sweeping 
the United States and, in fact, the world, 
since the end of World War II. They 
are part of a revolution in the office that 
is transferring the routine drudgeries of 
reading, writing, computing, and classi- 
fying from the minds of men to the 
electronics of machines, just as the In- 
dustrial Revolution transferred the rou- 
tine drudgeries of manual labor to the 
mechanical muscles of factory machines. 


*G. E. Prentice is the Philadelphia Branch 
Manager of the _ International Business 
Machines Corporation. 


AUTOMATION 


Automation is a term not yet found 
in our dictionaries. It means many 
things to many people, but unfortunately, 
to too many people it means the magic 
and sudden solution to all the problems 
of the ages. Basically it involves the 
intelligent use of machines to relieve the 
human mind of the myriad of repetitive 
detail that is part of our complex indus- 
trialized economy. It is a way of work 
based on the concept of production as 
a continuous flow—a linking together of 
already highly mechanized individual 
operations. Automation will never re- 
sult from an office machine per se. It 
will be the product of the blood, sweat, 
and tears of the methods and systems 
men of this and the next decade. From 
over forty years experience, we have 
learned that all office machines— 
mechanical, electro-mechanical, or elec- 
tronic— are merely office tools and are 
no more effective than the skills and ex- 
perience of their users. 

Today you will still hear people say, 
“When automation comes..... ” Auto- 
mation is not coming—it is here. In the 
public utility industry, pencil marks 
placed on meter reading cards eventually 
are transformed into a finished electric, 
gas, or water bill through a continuous 
flow of mechanized operations. In the 
automobile parts division of Chrysler 
Motor Company, a customer’s order is 
transcribed to punched cards and invoices 
are written. A computer! then takes the 
data and costs the sales; inventories for 
up to five stock locations are adjusted; 
inventory balances are scrutinized by 
the machine and up to 30 decisions are 
made—such as action taken to order 
more stock or to decide to transfer stock 
from one location to a more strategic 
location; historical records are adjusted, 
new minimum balances computed, etc.; 


1The IBM 702 is an example of this type 
of machine. 
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and finally, the accounts receivable 
ledgers are posted. The only time human 
intervention occurs is when the machines 
kick out a complete parts record because 
the problem is of such a character that 
human analysis is necessary. Even then, 
the machine identifies the part of the 
record it could not cope with so that 
action can be taken swiftly and surely. 
There are many other areas where auto- 
mation and the application of electronic 
data processing is making significant 
strides. 


IMPACTS OF MACHINES 
AND TECHNIQUES 


The electronic age in the office is still 
in its infancy and in ten or twenty years, 
we will be better able to see and measure 
the full implications of its impact on 
business management. But, already 
several fairly obvious effects of these 
new machines and techniques have mani- 
fested themselves. 

One should think of these impacts as 
challenges to management rather than as 
problems, for, generally if they are 
accepted as such, they will permit a 
better, more complete and more scien- 
tific job of managing. There are four of 
these significant challenges which this 
paper will deal with briefly in an effort 
to show what they are and what the 
management team is doing or must do 
to meet them—not only so that the elec- 
tronic age will be compatibly integrated 
into our office routines, but so that the 
effects will be felt in our entire economy 
and personal lives. 


Role of the Methods Man 


Perhaps the most acute impact and 
the one needing the greatest immediate 
attention is in the area of methods and 
systems personnel development. 

It has been found that there is a great 
dearth of systems knowledge in the ap- 
plication of the radically new principles 
embodied in the electronic equipment be- 
ing made available today for accounting 
and record keeping problems. To get an 
idea of the problem, one can make a 


partial comparison among punched card 
equipment, or other types of conven- 
tional office equipment and the electronic 
data processing machines, the popular 
name for the much publicized electronic 
brains. 


Conventional office equipment adds, 
subtracts, multiplies, and divides under 
the control of predetermined logic built 
into the machine. In punched card ma- 
chines, for example, control is enabled 
by variations in the wiring of external 
control panels which call into play the 
proper internal functions needed to 
process a particular job. 


The electronic machines of today? dif- 
fer from electric accounting machines in 
that the logic controlling the manipula- 
tion of the data through the machine 
system is not built into the machine in 
a fixed manner, but rather the logic 
(machine instruction) is created or as- 
sembled by the user, fed into the 
machine, and stored in the machine’s 
memory device. The term logic refers 
to a series of instructions which the ma- 
chine can perform. Add, subtract, mul- 
tiply, and divide are four of the 
instructions. Others are: read, write, 
and compare. Thc inherent ability of 
these machines to recognize differences 
as a result of comparing two factors, 
and then following a set of instructions 
given to it for this possibility, has caused 
people to facetiously refer to these 
machines as “brains.” Actually, nothing 
is further from the truth. They cannot 
think, nor are they motivated in any way 
by instinct as are even the lowest forms 
of animal life. 


However, it is this very difference, 
this very ability of data processing ma- 
chines to perform deductive logic which 
requires the user to develop his machine 
instructions, his machine logic, his “pro- 
gram” as it is called, that presents the 
basic problem to the user. Whereas, in 
the past the punched card machine did 


2The IBM 650, the Magnetic Drum Calcula- 
tor, and the larger 700 series machines are 
examples of the modern electronic machine 
systems. 
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this work, today the methods 
assumes the assignment. 


man 


A completely new profession has to be 
created in our society by this concept. 
It is a profession that requires the dis- 
ciplined mind of the mathematician, the 
keen perception of the problem analyst, 
and the common sense that grows from 
a broad understanding of business 
methods work. The success of these new 
powerful office tools is largely dependent 
upon the development of this new pro- 
fession. The demand far outstrips the 
supply and yet management must supply 
an effective answer. Probably the only 
answer to the problem is education. 


But, the answer is not just to send 
people to school. Representatives of 
American industry, of the business ma- 
chine manufacturers, and education lead- 
ers must get together and map an in- 
tegrated educational program that will 
provide the type of trained people who 
are, and will be, needed to a greater and 
greater extent. This has been started to 
some degree. Conferences and seminars 
are being sponsored by colleges, universi- 
ties, and industrial organizations to dis- 
cuss this problem and seek a solution, 
but progress seems painfully slow when 
compared with the rapidity with which 
the problem is growing. 


The Professional Manager 


The second impact or challenge of 
electronic data processing is the hasten- 
ing of a change in the manager himself. 
The era of the professional manager is 
upon us. This era has a parallel with 
the electronic age. The electronic age in 
the business office really had its start 
back in the 1930s when IBM announced 
the principle of mark-sensing, a device 
capable of reading a pencil mark and 
converting it to a punched hole utilizing 
the amplifying characteristics of an elec- 
tronic tube. At about this same time, 
Edward R. Stettinius, Jr., deplored the 
failure of American business manage- 
ment to abandon its “catch as catch 
can” method of finding leaders and to 
adopt an orderly system for discovering, 


This, 


developing, and assigning executive per- 
sonnel. 


Now more than ever before, it is 
recognized that the continuing growth 
and prosperity of a company depend on 
the development of men today for 
leadership and _ responsibilities tomor- 
row. Accordingly, many firms are at- 
tempting through study and planned 
self-improvement, not only to raise their 
present level of managerial effectiveness, 
but also to assure the availability of able 
candidates for managerial jobs as present 
positions become vacant or as expansion 
opens up new ones. 


A reporter once asked the engineer 
of the 20th Century Limited what he 
thought about while the train was 
slipping through the night at seventy 
miles an hour. The engineer replied, “I 
think about a mile ahead.” Thinking “a 
mile ahead” is an essential of business 
success today. Indeed a mile ahead 
seems hardly enough when an _ event 
half-a-world away can have such an im- 
mediate and telling effect upon business 
development. 

When the first giant IBM electronic 
data processing machine for commercial 
work was installed in April, 1955, an 
executive of the company was asked why 
they had decided to utilize this equip- 
ment. He stated that the most signifi- 
cant reason for their decision was that 
for the first time management had a tool 
which would permit them to plan their 
business by looking through the wind- 
shield rather than looking through the 
rear view mirror. 


In taking on this machine, this com- 
pany’s management looked to its elec- 
tronic installation to get from it infor- 
mation that had never before been 
obtained, and to make this information 
currently usable. Detailed monthly cost 


sheets are prepared for each product. 
These show not only over-all costs but 
also a complete breakdown of the factors 
that contribute to the cost and the de- 
gree of variance from the standard cost. 
let me emphasize, is for each 
Formerly, part of this infor- 


product. 
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mation, in lesser detail, required a large 
group of topnotch cost accountants ap- 
proximately one month to prepare. But, 
most significantly, by the time the 
accountants had the figures and got 
around to pushing increased efficiency 
at those plants showing excessive costs, 
the reasons for the poor showing often 
had become somewhat hazy and real pin- 
pointing could not be realized. 


Now these same reports, in much 
greater detail, can be furnished by the 
seventh of the month. The same group 
of cost accountants, now mentally 
liberated, use them while the facts are 
still fresh in everyone’s mind. As the 
cost accountants exercise tighter control, 
the operation becomes more profitable. 
They know they are saving money and 
they are functioning with much greater 
efficiency. 


Managers are now facing a great test 
of their competence in automation. Its 
aim being to arrive at a mechanized 
process which will produce the greatest 
selection of products with the greatest 
stability, at the lowest cost and with the 
least effort, automation will inevitably 
increase the demands on the manager’s 
responsibility, on his vision, his capacity 
to choose between alternate risks, his 
economic knowledge and skill, and his 
competence in making decisions. To 
sum it up, one might say the electronic 
age will require managers who are 
statesmen and who will lead by logic and 
foresight. 


Bringing Science 
Into Business 


The third challenge of electronic equip- 
ment to management, and it is one that 
will have an increasingly important im- 
pact, is making use of operations re- 
search techniques. Operations research 
is the application of mathematics and 
experimental techniques to whole opera- 
tions in order to discover underlying 
causes and relationships. For the first 
time the possibilities of applying scien- 
tific methods to business management 
problems can be seen. 


There is often no one best solution 
to a business problem but several good 
alternatives to be selected by the man- 
agement to make policy decision. In 
electronics we now have a tool which can 
analyze the problem in its entirety with 
all of its complex interrelationships and 
present to management the best various 
alternatives for consideration and an- 
alyses. The actual final decision will 
have to include human business judgment 
and experience and take into considera- 
tion the over-all policies and planning 
established by the officers of the com- 
pany. 


For example, operating decisions on 
inventory levels, may well depend upon 
the consideration of whether to reduce 
the inventory in process; decrease the 
manufacturing cycle; stabilize the labor 
force; manufacture to order, to inven- 
tory, or a combination of all. Some of 
these aims are contradictory in nature, 
such as_ stabilization of labor force 
versus shortening of the manufacturing 
cycle, particularly if combined with 
either seasonal variations or inadequate 
or short range sales forecasting. What 
is required is a clear view of the facts 
to determine the best compromise 
solution. 


Obviously, such decisions are being 
made every day by any company, big or 
small, as part of its business existence. 
But, the point is: Are such decisions as 
scientific as they should be? All too 
often, scientific decision is lacking be- 
cause of a lack of facts and a lack of 
technique. Yet, electronic data process- 
ing machines can provide most of the 
facts needed if they are intelligently 
applied in a truly integrated manner. 
And the fascinating part of it is that 
these facts are obtained as by-products 
of processing the routine paper work. 


To repeat, the tools for management 
to run business as science are available 
today. The problem is not technology 
but methodology. As one considers de- 
cisions involving more and more variables 
and more and more intangibles, one finds 
that knowledge of management science 
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is really not yet developed. Operations 
Research applied to these problems is 
at present in an embryonic stage. Very 
few companies have started to use these 
techniques and, actually to use a tech- 
nique like linear programming, an elec- 
tronic machine is practically a necessity. 
Management must achieve a_ break- 
through in business science similar to the 
one that has been made in computer 
development. The promise of the fruits 
of operations research techniques will 
provide the motivation.’ 


3Mr. J. FE. Hogan, Foreman, Office of Elec- 
trical Engineer, Pennsylvania Railroad, has 
beén using electronic machines for solving 
some of the Pennsylvania Railroad's business 
problems. He recently prepared a paper on 
“The Calculation of Train Performance and 
Related Problems by Use of Modern Calcula- 
ting Machines’ in which he states that the 
function of a railroad is to provide transpor- 
tation. But transportation to be satisfactory 
and attractive must be not only safe and de- 
pendable but also accomplished in a reasonable 
length of time and reasonably close to the 
time shown in the tables. To accomplish this, 
adequate power must be applied to the trains. 
But railroads cannot afford to be extrav- 
agent; locomotives are expensive, and the 
bigger they are, the higher the first cost and 
cost of operation in wages, fuel, and main- 
tenance. 

Some of the typical questions or problems 
arising in the purchase, selection and assign- 
ment of locomotives and the make-up of 
trains are as follows: 

1. How many cars or how many tons can 

a certain class of locomotive haul from 
“A” to “B” in so many hours and 
minutes? 

2. If the time is fixed and the number of 
cars or tons in a train is specified, what 
must be the horsepower of the locomotive? 

3. If cars are to be added to a train, what 
will be the effect on the running time? 

4. With the addition or elimination of a 

station stop, what time changes should 
be made in the schedule? 
How much time can be cut out of a 
schedule by eliminating a speed restric- 
tion, through improvement in track 
conditions? 

6. If time is not the governing factor, how 
many cars or tons can a locomotive haul 
at a reasonable speed on the ruling 
grade, or in the case of a locomotive 
with elecrical drive, without damaging 
the electrical apparatus by overheating? 

The answers to these and other related 
questions may be important with respect to 
potential purchases and utilization of loco- 
motives and other railroad equipment or in- 
vestment in track improvements. 

Of course, in many cases answers can he 
obtained through observation, by road tests, 
that is, by the trial-and-error method. But 
this method may prove expensive to the rail- 
road and possibly annoying to its customers. 
And, with road tests, when normal opera- 


on 


tions are most desired, an unusual or abnor- 

mal condition may arise to spoil the test. 
Mathematical solutions have been found to 

be quite satisfactory in almost all cases. The 


Reduction of the 
Work Week 


The fourth significant impact of the 
electronic age which should be of con- 
cern to management is the reduction of 
our work week. Today, one hears more 
and more frequently that a four-day 
work week is much closer than many 
suspect. Many companies are currently 
working 35 hours and 37% hours a week. 
It would appear that a four-day work 
week in the foreseeable future is a dis- 
tinct possibility. 

The United States has always been a 
hard-working nation. Up until the end 
of World War II, a six-day work week 
was general. Today the five-day week 
is the rule. Tomorrow people may have 
almost as much time away from the job 
as we have on it. This leisure time will 
be wonderful, but one cannot afford to 
become soft. This extra time away from 
the job must be used constructively if 
we are to meet this challenge of leisure 
time which the electronic age is forcing 
upon us. Again, management should 
join forces with our educators to meet 
this challenge. 


One of the important aspects of a 
liberal arts education is to teach people 
how to use profitably their leisure time. 
As people find themselves with more and 
more free time available for vacations, 
travel, sports, theatre-going, hobbies, 
and countless other leisure activities, 
they must be able to wisely choose those 
activities and engage in the ones which 
will be the most productive and construc- 
tive to their personal lives as well as 
their business lives. 


CONCLUDING 
OBSERVATIONS 

We have discussed briefly just four of 
the impacts of the electronic age on busi- 
ness management. One must under- 
stand that electronics or automation in 
the office means change, but it is not a 


factors involved are fairly well established, 
particularly in the case of electric and diesel- 
electric motive power. The output of such 
equipment can be predicted reliably. 

This is just one small area where science 
is being put to work to help management. 


| 
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menacing development or one which has 
to be feared. It is, in fact, a concept 
which has already raised the nation’s 
standard of living and has had a stimu- 
lating and stabilizing effect on our 
economy. It will continue to have this 
welcome effect in the future. The auto- 
matic age is still in its adolescent stage. 
There are many amazing and startling 
developments which will be made 
available in the very near future to 
make lives in offices easier, more inter- 
esting, and far more productive. 


One example may be noted. An an- 
nouncement was made recently by our 
company of a revolutionary development 
to a machine which we all today accept 
as a necessity in the business world—the 
typewriter. This new device is called a 
word writer. An electronic box is con- 
nected to the typewriter which allows 
the typist to press one key and auto- 
matically type a complete word or even 
a phrase such as “Yours very truly,” 
“Dear Sir,” “Referring to your letter,” 
ete. Forty-two phrases can be pre-set 
up in the storage unit for use. This 
device is not yet on the market but it 
foreshadows the future when it may 
conceivably be possible for the business 
executive to speak into a microphone 
and have his letters and correspondence 
put on paper without the use of what we 
today call key-driven equipment. 


This is an exciting era—a time of 
change. This new electronic age is giv- 
ing us a new way of life—a happier, 
easier, and fuller life. Arnold J. Toyn- 
bee in his book, A Study of History, 
devotes a section to the subject “Chal- 
lenge and Response,” and indicates that 
throughout history, great nations have 
either risen to heights of glory or fallen 
into dust because of either their ability 
or lack of desire to respond dynamically 
to a major economic or environmental 
change. Before the benefits of this elec- 
tronic age can be realized therefore, 


business management—all of us—must 
meet the challenge that it presents to 
us. 


One must respond by keeping a con- 
stant watch on the business world to de- 
termine what new skills are needed and 
what changes must be made in job 
specifications as machines take away 
more and more detail and drudgery from 
the office clerk. One must also respond 
by guiding young people who have the 
ability into technical fields to fill these 
new jobs. There is, for example, a tre- 
mendous demand for mathematicians, 
physicists, and people trained in all the 
fields of business sciences and en- 
gineering. 

Moreover, one must respond by keep- 
ing abreast of new innovations such as 
Operations Research and new machines 
which are obsoleting skills. Our method- 
ology must be brought up to date so 
that the tremendous benefits which are 
available to us from the new technologies 
which are open to American businessmen 
can be fully realized. Even more em- 
phasis must be placed on the value of 
education, and college educations should 
be made available to all who possess the 
qualifications—not just for the skills 
they will learn but also for the cultural 
standards they can achieve. 


Finally, one should never lose sight of 
the fact that machines are not made to 
replace people. They are tools, tools 
made to be used by people to extend the 
capacity of the human mind; to help 
business management produce better 
products at lower costs; to provide bet- 
ter information for management so as 
to improve the stability of employment 
through better planning; to help man- 
agement create new products to use and 
new industries which will be the major 
sources of new employment and the 
guarantee of an expanding, dynamic 


economy. 
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The Use of Electronics in Production Control 
by A. D. RADIN* 


MANUFACTURING management as- 
sumes with its title the responsibility 
for producing a quality product at satis- 
factory cost. In essence, management 
is allotted money to pay for the man- 
power, machines, and materials required 
to turn out goods. The issue then re- 
solves itself squarely into the question 
of how the money is to be used wisely 
in terms of manhours, machine hours, 
and units of material. This can be 
assured only through successful produc- 
tion control, the maximum coordination 
of human and mechanical elements in the 
plant. 


PRODUCTION CONTROL 
SYSTEMS 


Although there is no package produc- 
tion control system guaranteed to fit all 
types of manufacturing operations, the 
answer does not lie in rule-of-thumb and 
on-the-spot methods in such widespread 
use today. Reliance on “hot lists” and 
“shortage sheets” is the negative ap- 
proach to a problem, the solution of 
which demands that adequate provision 
be made for anticipated needs. At the 
other extreme lie the overelaborate 
procedures which require too much 
clerical time to maintain and have a 
tendency to bog down. In either case, 
the danger is in accepting the ineffectual 
system at face value and charging off 
the inevitable bottlenecks and overload 
to the over-all cost picture. 


The establishment of effective produc- 
tion control implies the recognition of 
three basic premises. 


First, production control is a manage- 
ment responsibility. This be 
stressed to counter any theory which 
holds that controls affecting every 
operating component can be delegated 
below the top executive level. 


*A. D. Radin is the Regional Manager of the 
Philadelphia Business Service Division of 
Remington Rand, Ince. 


Second, production control is less a 
system than a philosophy requiring the 
fullest participation by all departments. 
Lip service to this concept is not enough. 
No department can exist exclusively in 
its own rarified atmosphere and con- 
tribute at the same time to the smooth 
progression of manufacturing operations. 


Third, production control is the sum 
total of intensive planning and _ the 
measure of performance against plan. 
Results must constantly be evaluated in 
the light of objectives to determine 
whether any of the factors involved need 
reappraisal. 


Electronic Production Control 


One of the best means of putting these 
requirements into practice is by means of 
electronics. Electronics in production 
control is a gathering, calculating, and 
reporting tool which is capable of serving 
more than one function with respect to 
a single document and producing all re- 
lated reports from the same source of 
information. Thus, all subsidiary cal- 
culations are derived from estimates re- 
corded on punched-cards as standards. 
These estimates are realistic—submitted 
by the departments concerned in terms 
of their known capabilities. 


Among the interconnected functions of 
production control are: electronic service 
order scheduling, order explosion, inven- 
tory control, machine load forecast, and 
shop expediting. 

For example, a system of data process- 
ing provides for a new concept of pro- 
duction control administration, operation 
and record keeping.! In an eight-hour 
day, up to 100,000 unsorted items (de- 


1In terms of the usual punched-card pro- 
cedures, the Univac File-Computer eliminates 
many manual or machine steps required for 
matching new data with related file data. 
It eliminates the need for sorting, merging, 
collating, reproducing or pulling cards from 
a tub file before the processing can begin, 
and does away with the necessity for wait- 
ing until an economic batch of data has been 
accumulated. 
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pending on the type of data) can be 
entered in a file-computer in order of 
arrival, each matched automatically with 
its related file data, and processed as 
needed to finish several record-keeping 
tasks in a single program. Complete file 
data are available instantly from any of 
the magnetic drum file locations. The 
total file capacity and the standard size 
of the file locations are determined in 
planning the applications. 

This is just one example of the use 
of the file-computer in a machine loading 
and scheduling operation. (See Fig. 1). 


FIGURE 1 


The new Remington Rand Univac File- 
Computer System, which introduces a new 
concept of accounting and record keeping for 
commerce, industry, and government. It fea- 
tures random access to information stored in 
the magnetic drums; the data are made avail- 
able at micro-second speeds, merely by press- 
ing a button. It combines magnetic drum 
storage and electronic computing techniques, 
and is applicable to a wide variety of data 
processing situations. 


Master operations decks of punched 
cards or master tapes would be pulled 
from file. These cards or tapes would 
be fed into a  file-computer, where 
standard hours required are electroni- 
cally extended, and start and completion 
dates automatically computed. Produc- 
tive time required by weeks or manufac- 
turing periods can then be referred to 
the proper location in the magnetic drum 
storage to load hours to existing back- 
log. The machine can be programmed 
to signal overloads in any given week, or 
to reject cards indicating jobs affected 
by the overload condition. Immediate 
read-out is available to provide constant 
information as to the condition and 
spread of backlog in the plant. 

This scheduling and loading is done 
with the data in job order sequerce. It 
is not necessary to sort the data by de- 


partment or machine center. If an over- 
loaded condition is indicated, all opera- 
tions cards pertaining to a specific order 
are together, thereby eliminating the 
time consuming job that must be done 
by present methods to find all operations 
cards for a specific order, and bring 
them together before rescheduling. 


Information on jobs comprising the 
load can be sorted on the drums and 
drawn off in the form of printed reports 
to act as shop schedules. In addition, 
tabulating cards used as input media to 
machine loading can also be utilized to 
prepare job tickets. 

After work has been completed in the 
factory, the results of production 
achieved, quantity completed, and actual 
time can be punched into the job cards, 
and the cards fed back into the computer 
without sorting to record production 
achieved against quantity scheduled. 
(See Fig. 2). This information can be 


FIGURE 2 


Remington Rand Univae 120 Electronic 
Computer. A punched-card electronic com- 
puter that solves complex problems of busi- 
ness record-keeping and_ scientific mathe- 
matics in fractions of seconds. Processing 
up to 9000 cards an hour the Univac 120 car- 
ries out complicated programs of many steps 
that would require numerous operations on 
other machines. Makes logical choices to 
vary the program as required. Repeats a 
step or a series of steps in any sequence. 
Uses different values or makes different com- 
putations in the same step. Automatically 
checks each step for accuracy. 


drawn off in the form of daily produc- 
tion reports for distribution to all in- 
terested parties. Because this data is 
readily obtained at high speeds, this type 
of installation provides a solution to 
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IN PRODUCTION CONTROL 


what has previously been a knotty prob- 
lem in obtaining current and timely daily 
production reports. (See Fig. 3). 


FIGURE 8 


The Remington Rand Univac in action, 
showing the Central Computer in the back- 
ground and in the foreground, the Supervisory 
Control panel, which gives the operator a 
continuing picture of the operations of the 
computer, The control printer, at the right 
behind the operator, is used for printing out 
spot results, or to permit the computer and 
the operator to communicate with each other. 
The mercury memory, in which all informa- 
tion being processed is stored for instantan- 
eous access, is inside the Central Computer 
cabinet. At the right are the Uniservos, high- 
speed tape-handling mechanisms that feed 
information into the computer, and take 
away the finished results. One reel of Univac 


tape holds 1,500,000 alphabetic or numeric. 


characters. Auxiliary equipment for prepar- 
ing this tape or printing out the results is 
not shown. 


In the control of raw materials and 
component parts, and supply assembly 
inventories, the file-computer makes 
available an electronic method of record- 
ing inventory data without need for pre- 
arrangement of data in numeric sequence. 
Pertinent data as to requirements, open 


replenishing orders, available balance, 
and actual balance can be stored on the 
drum. Input information can be fed 
directly to the computer, whose immedi- 
ate access is available for reading out 
the position of any item of inventory. 
The computer can be programmed to sig- 
nal quantity below the review point, ex- 
ceptions, and to report those items that 
are critical. In addition, a requisition 
can be price extended and inventory 
relieved in one operation, without putting 
the cards into any particular sequence. 
For companies with heavy daily activity 
of incoming orders, both of these func- 
tions can be performed simultaneously. 


CONCLUDING 
OBSERVATION 


One reminder is always in order when 
describing the part played by electronics 
or any complex mechanical system. It 
is simply that machines do not think. 
Even the most accurate of machine-made 
reports must be supplemented by human 
judgment and initiative; otherwise they 
are worthless. The results measured 
against the objectives must be freely 
communicated among the personnel who 
are in a position to recommend or take 
action. Electronics is the operating 
tool which enables this to be done on the 
basis of yesterday’s daily production re- 
port. Production control is the manage- 
ment concept which, if properly fostered 
on the operating level, encourages all 
concerned to use such tools as an adjunct 
to, rather than a substitute for, human 
ingenuity. 


Sales Forecasting and Economic Planning 
by HERBERT M. LIVINGSTON* 


Durinc the past few years a definite 
change has taken place in the planning 
and control functions of modern indus- 
try. Facts and figures are being sub- 
stituted for guesswork and estimates; 
analysis is being substituted for intui- 
tion; future performance is being pre- 
dicted with far greater certainty than 
ever before. The key to a successful 
planning and control function is the sales 
forecast. The advent of electronic data 
processing at a time when forecasting 
and economic planning are receiving 
greater emphasis is fortunate due to the 
functional relationship of normal day-to- 
day business operations, forecasting, and 
planning and control. 


SALES FORECASTING 


This paper deals essentially with sales 
forecasting and economic planning. 
First, one may ask, “What is the im- 
portance of sales forecasting?” “Why 
is it necessary to have economic data 
and industry trends and to prepare fore- 
casts or predictions of our future opera- 
tions with such _ precision?” Sales 
forecasting and economic planning are 
essential in our competitive market today 
in order to be able to provide the 
products consumers want when they 
want them, and at the lowest possible 
price. 


The technological aspects of business 
engineering are extremely complex. 
Only recently has any emphasis been 
placed on this problem. The technologi- 
cal aspects of mechanical engineering 
and aeronautical engineering are well 
known and in a high state of refinement. 
With the wide usage of scientific electronic 
computers today none of the aircraft or 
engine manufacturers would consider 
building or putting into production a 
model that had not been analyzed and 


*Herbert M. Livingston is the Philadelphia 
District Manager of the Electrodata Division 
of the Burroughs Corporation. 


mathematically test flown to determine 
its performance and behavior. 

Why isn’t this equally as important in 
the business side of the picture? The 
wind tunnel for a newly designed aircraft 
helps detect and correct errors in engin- 
eering judgment and decision. The 
“wind tunnel” for testing management 
decisions in a business is the day-to-day 
operation, and the results mean either 
success or failure. 


The emergence of operations research 
and linear programming techniques are 
rapidly becoming the wind tunnel for 
management decisions and for testing 
the validity of sales forecasts. The 
trend is toward objective forecasting 
rather than on a concensus of executive 
opinion.1 Forecasting is more and more 
economic, business, and industry factors. 
It has to be if it is to be useful for 
production planning, raw material order- 
ing, budgeting, and the like. Most 
aggressive companies today are realiz- 
ing the need for an objective analysis of 
all the relevant facts to arrive at a de- 
tailed forecast that will come close to 
actual performance. 


Who Makes the Forecast? In the past 
this was the function of the president or 
chairman of the board and perhaps one 
or two vice presidents. Today there is 
a trend toward a larger committee of 
management-level people usually under 
the coordination of a senior marketing 
executive. 


An indication of what can be done for 
sales forecasting and for economic 
planning is indicated by some of the 
most recent activities in other related 
fields. One outstanding example is the 
Standard and Poor’s, 500 Stock, Elec- 


1In the past, and many companies are still 
doing this today, the sales forecast was based 
on an average of estimates submitted by the 
sales force and company executives. This 
technique is dangerous unless the company 
is in an industry enjoying a sellers’ market 
and a backlog of orders can provide a cush- 
ion to absorb errors made in the forecast. 
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tronic Index. One of the biggest services 
of this electronic index is that it will 
supply a figure which is relatively close 
to the actual per dollar or per share 
dependent upon a scientific analysis of 
value of a stock. In the past this has 
been very difficult to achieve.? 


Another example was cited in the Feb- 
ruary, 1955, issue of Management Re- 
view with regard to sales forecasting at 
the New Departure division of General 
Motors. The sales forecast is the very 
heartbeat or pulse of this entire opera- 
tion. It is used, for instance, to do their 
expense and profit planning and budget- 
ing, as well as for production schedul- 
ing, inventory planning, manpower 
scheduling, equipment and facilities 
planning, sales planning, and to estab- 
lish sales quotas. Profit and expense 
plans are also developed from the 
monthly forecasts which are projected 
four months in advance. The annual 
forecasts are used for budget develop- 
ment, determination of plant facilities 
requirements, and for determining sales 
quotas.3 


2This program was developed jointly by a 
group of young engineers at Mélpar in Boston 
and Standard and Poor’s for the Datatron 
Computer. The Melpar group developed a 
converter that duplicates all transactions on 
the big board ticker into a special tape that 
is then simultaneously read into the Datatron 
Computer. The Datatron selects from all 
stock transactions only the 500 stocks that 
make up the index. The computer then de- 
rives the basic index data by multiplying the 
price of the stock by the number of shares 
outstanding. 

According to the publicity that was released, 
the one o’clock hourly index was printed at 
one minute after one. This is an indication 
of the rapidity with which the calculation is 
performed and the interrogation is executed 
in order to determine which stocks are in 
the index and the number of shares out- 
standing. 


3It is interesting to note the way informa- 
tion is obtained for the forecast. Their 
representatives deal directly with the cus- 
tomer during their regular calls and on an in- 
formal basis get a projection of his require- 
ments. This would appear to be a very 
accurate forecast in that the customer not 
only will provide his comments on his future 
needs in general, but will also go into detail 
with regard to specific sizes and types of 
items. This information, of course, can then 
be compared against the orders in the past 
and the true forecast picture derived. Then 
by properly combining the economic forecast 
of business in general with the statistical 
indicator, an estimate of future company 
sales is obtained. 


Economic Planning 


One of the leading questions is “How 
can general economic planning or fore- 
casting help to make wise decisions in a 
company?” It is difficult to relate many 
of the indicators that are used in fore- 
casting and planning. There is disagree- 
ment between the various trends that 
are published by the various trade 
journals, but the important thing is that 
a forecast is a result of planning by 
management, and it is this planning and 
working together and obtaining better 
conceptual knowledge of the over-all 
operation that is significant. Just what 
is the meaning of sales forecasting and 
economic planning? Why is sales fore- 
casting of such utmost importance in 
our business world of today? Which 
precedes the other and how are they 
related? 

Sales forecasting, on the one hand, is 
determining the market potential for the 
company. The sales forecast is the 
over-all picture or the indication of 
where the company is going in the next 
year, two years, or five years. It indi- 
cates the growth factor or decline of 
the company. 

After the sales forecast is prepared, 
it is the function of the planning staff 
to take the economic factors into con- 
sideration and take the market potential 
of present products into consideration to 
determine just what new products will 
be required to meet this sales forecast. 

One of the problems in economic 
planning that confronts many of the 
economists today is the determination of 
the proper indicators to use in predicting 
the future. The determination of the 
functional relationships between the in- 
dicators is also a problem that has been 
baffling the economists for many years. 
Modern-day computers now offer a solu- 
tion for these problems. 

Many of the economic studies of today 
are based too heavily on the general or 
over-all view. They are not _ based 


enough on the activities of the specific 
industry. It is necessary to have a clear 
picture or a better conceptual knowledge 


‘ 
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of what is happening in a specific indus- 
try, in a specific company, and then tie 
this in with the over-all economic picture 
in order to come up with a realistic 
forecast. 


Another interesting type of forecast- 
ing or predicting that has been done is 
of election returns. Few people appreci- 
ate the significance of this kind of pre- 
diction or forecast. The calculation or 
prediction of the election return is 
analogous to studying the economic pic- 
ture for a company or an industry. It 
is entering into the computer the various 
statistical data, the historical data, and 
predicting on the basis of this informa- 
tion what the future is going to hold. 
Of course, it is not as easy to predict 
or to use such techniques for economic 
planning as it is for predicting the 
weather or the outcome of football 
games. 

Those companies which are not doing 
planning and are not looking into the 
long-range picture are really undergoing 
deliberate, subconscious liquidation. They 
are too busy trying to make a profit 
today to figure out or think ahead as to 
what the company will be doing five 
years hence. 

One of the problems that small com- 
panies face today is that they cannot 
afford to make costly errors as can their 
larger competitors. They do not have 
the working capital to absorb any costly 
errors that are made in their planning; 
therefore, it is extremely important that 
the smaller companies operate on a sound 
basis and do very careful planning and 
forecasting. 

Company presidents or chairmen of the 
boards have not had the time nor the 
facilities to study all the details and 
take all of the ramifications into con- 
sideration for long-range planning. Many 
think in terms of volume rather than of 
making more effective use of their 
present resources by improving opera- 
tions. They think in terms of going to 
new products rather than developing 
their old ones; new lines of business and 


increasing the number of lines rather 
than in making a greater margin of 
profit on the products they now have. 
This is all part of what the long-range 
planning picture reveals to management. 


It is not impossible to look into the 
future and see functional components of 
large data processing systems which will 
be designed primarily as special purpose 
equipment, the function of which will be 
to perform the necessary computing and 
to carry out the necessary technical cal- 
culations, to arrive at a business forecast 
or a long-range planning activity for the 
future. This could be a very intricate 
system not only based on digital tech- 
niques but also on analogue relationships 
existing between the various business 
functions that would be determined by 
the system. In the not too distant future 
it is likely that special purpose com- 
puters will be solving business problems 
before management is even aware that 
these problems exist. This is the 
optimum answer, of course, to solve the 
problem before it exists. 

Today we are a long way from what 
we had yesterday, last year, or five years 
ago. We are now doing complete sales 
forecasts on digital computers. We are 
making distributions by various cate- 
gories to assist in making predictions 
as to what stock to carry or as to what 
the low level mark should be or when 
to reorder, and what the minimum 
quantities should be on inventory items. 


TOOLS FOR 
FORECASTING 


The tools for forecasting are becom- 
ing extremely flexible. They are func- 
tional, they have expandable features 
and the units are designed today to oper- 
ate independently of each other. The 
various units of the system can also 
operate simultaneously with other units 
in this system. 

The small desk size electronic digital 
computer that many companies are using 
is perhaps the first worthy of mention. 
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This is essentially a modern day version 
of an electronic desk calculator. It is a 
problem solver,* and is being used more 
extensively for technical calculations, 
for the solution of everyday technical 
problems that arise in business rather 
than for those in the data processing 
area.5 


The large computers which are used 
for sales forecasting and economic plan- 
ning problems also need some discussion. 
Computers again are nothing more than 
aids as tools for the economist or 
the planners that are coming up against 
these vast problems. They are used to 
solve the problems that involve a tre- 
mendous number of unknowns. 


Computers today are being designed 
primarily for solving business problems 
and specifically for data processing. 
Some have the ability to read simul- 
taneously from several card input units, 
also simultaneously print or punch on 
several output units. These can also be 
operated in some cases while the ma- 
chines are doing computing. Many other 
devices and usages in combination func- 
tions are possible if the proper pro- 


4An example of this type of machine is the 
Burroughs E101 


: 5For example, it is being used for determin- 
ing quotas in our own branch offices. We enter 
into the computer the annual quota for the 
particular branch office, This quota is then 
subdivided by product line and by line of 
business for that particular branch. The 
annual quotas, previously set, are associated 
with each office by product line. These are 
adjusted annually to take the market trends 
into consideration. The quota for the branches 
is inserted in the keyboard of the computer. 
It multiplies this quota by each of the per- 
centages for the product lines and determines 
what the quota will be for each product line. 
It also obtains the breakdown of each of the 
product lines by type of business and the 
percentage of each of the product lines which 
will be sold to each industry by month 
throughout the entire year. 

This is a good application for a small desk 
size electronic digital computer. This machine 
functions either 100 or 220 words of drum 
type memory. It has 128 program steps on 
eight separately removable pinboards. The 
data is entered either through the keyboard 
or through a punched paper tape input-output 
unit. The outstanding features of the machine 
are that it is easy to learn, easy to use, and 
it is rapid and automatic. It does not require 
a special operating staff. It has been far 
more valuable as an instruction tool than we 
had ever imagined. 


gramming and machine system design 
can be established.® 


There are computers on the drafting 
boards today that will perform millions 
of operations per second. They will 
have storage capacity that will far ex- 
ceed the storage capacity of the systems 
available today. It is almost impossible 
to conceive what the future holds. 


But now, how does one use these 
powerful data processing machines for 
solving forecasting and economic plan- 
ning functions? May one be called upon 
to be responsible for performing the pro- 
grams for setting up these problems? 
This is a tremendous responsibility in 
that the person selected will be planning 
the future of the company. 


This will perhaps be an evolutionary 
kind of thing. Procedures and_tech- 
niques will be developed because of the 
tools that are available. This will lead 
to a system of planning and forecasting 
that will not be the primary responsi- 
bility or function of one person or a 
small group but rather will be de- 
pendent upon or will result from a series 
of evolutionary developments. For in- 
stance, with an extremely fast, extremely 
large computer that can store vast vol- 
umes of information, one could examine 
all possibilities of what action should be 
taken based upon existing conditions, 
and could get all of the interfunctional 
relationships between all of the varia- 
bles while letting the computer make its 


6The Burroughs Datatron is an example of 
this type of machine Another is Datafile, a 
rapid access magnetic tape system, that can 
operate independently of the card input-ouput 
units. The Datafiles can provide a maximum 
capacity to the system of 200,000,000 digits. 
It has independent tape searchirig. It has fea- 
tures for updating records. Each Datafile has 
a capacity of 20,000,000 digits and one unit 
can be set aside for storing statistical in- 
formation. 

In addition to the Datafile and Cardatron 
systems there is a central computer or data 
processor. This has a memory capacity of 
4,080 ten digit numbers. This is adequate 
capacity for performing many of the businéss 
operations, such as sorting, sequencing, etc., 
internally. This combined with merging op- 
erations using the Datafile provides a very 
effective medium size data processing system. 

The Datatron is one example of what is 
now available in the medium priced, medium 
sized field. 
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own tests based upon the criteria fed 
into it. In this way it would arrive at 
the best solution to the problem. 


What approach do many companies to- 
day use in solving their sales forecasting 
problem? First, the necessary data re- 
lated to the problems is gathered; sec- 
ond, certain estimates and plans as to 
what the products will be are made; 
third, assumptions as to production 
facilities available, personnel available, 
existing transportation system, normal 
profit functions, and existing relation- 
ships within and between each product 
or product line are made; and finally, 
a specialist or expert on linear pro- 
gramming or person who is thoroughly 
familiar with operations research is 
called upon to set up a model to determ- 
ine what the optimum operation would 
be to obtain maximum profit on a good 
sound operating basis. 


One may consider what this means. 
First of all, the organization, the com- 
pany, or the industry that is dependent 
upon this has gathered the data, has 
done the analysis and has done the work 
with regard to setting up the functional 
relationships that exist. They have gone 
to the point where they are then in a 
position to evaluate better the over-all 
situation than the specialists. Specialists 
in linear programming and operations 
research are merely using a technique 
to carry out the final details. The com- 
panies themselves, because of this fact, 
may soon be conducting their own linear 
programming operation and have their 
own operations research departments. 
Many companies today have this. They 
are made up of executive caliber people 
in very responsible positions, who have 
the conceptual knowledge and ability to 
see the over-all picture and to determine 
how or what the functional relationship 
between the various operations is.7 


7For example, Sears Roebuck and Company 
has been using computers for inventory fore- 
casting in their various offices, A regression 
equation is arrived at through the method 
of least squares. This is then projected on 
a straight line to obtain the inventory 
forecast. 


CONCLUDING 
OBSERVATIONS 


The increasing complexity in the tech- 
nology of production facilities makes 
long-range planning a necessity. Time 
is required to design, produce and install 
the ever more complicated production 
equipment. It takes a longer lead time; 
it takes longer to perform the set up 
and planning and scheduling than has 
been required in the past. 


It seems extremely important to point 
out again the importance of the execu- 
tives and management doing the fore- 
casting and planning and _ thinking 
through the problems. The development 
of ideas and the use of brain-storming 
iactics make it possible for them to see 
more clearly just what the future holds 
and what some of the problems are. 


There is today a great need for tech- 
nically trained people, and there is a 
great desire by companies in the field to 
call upon the computer manufacturers to 
provide them with personnel to put the 
equipment into use. It is extremely im- 
portant that these companies recognize 
that their own people should help to 
solve these problems and that the com- 
puter companies should act merely as 
advisors. The employees of the company 
or the organization using the system 
know and understand the problems and 
must solve them to survive. 


Business forecasting helps one to know 
in advance what is coming; economic 
planning if properly carried out helps 
one to know what some of the coming 
problems are, and can help one to de- 
termine the over-all outlook. The future 
is an out-growth of the present and an 
extrapolation of the past. If one can 
predict the small changes of today and 
have an understanding of what these 
small changes mean and then apply 
trend factors to predict the future, more 
realistic predictions for the future may 
be possible. 


It is also important to point out again 
that economic planning follows forecast- 
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ing. Forecasting is the first function in 
obtaining an over-all picture. It is a 
projection of where the company is go- 
ing. Economie planning involves taking 
the forecast and applying the economic 
factors to determine just how to use 
this forecast. 

Computers will lead to making more 
and better short-term predictions. Com- 
puters will provide a better control for 


manufacturing and business processes. 
Computers will allow reduction of the 
amount of inventory required, and mini- 
mize the time or the delay between the 
end of the production line and the con- 
sumer. Computers will allow the com- 
pany to operate in a more efficient 
manner in that management may be able 
to see or to determine the relationships 
between the various activities in the 
company. 


Philadelphia Business Index 


The September 1950 issue of the Bul- 
letin presented a new index of general 
business conditions in the City of Phila- 
delphia. This series, prepared and since 
maintained by Robert T. Kline, was de- 
signed to reflect economic activity 
exclusively within the boundaries of the 
City of Philadelphia. It was originally 
based upon a combination of statistical 
data representing (1) industrial electric 
power sales; (2) indexes of employment 
and employee-hours; (8) department 
store sales!; (4) bank debits?; and (5) 
total construction. Because the method 
of reporting certain data is under re- 
vision by the originating agencies, the 
change in average weekly hours worked 
and the monthly change in total employ- 
ment in the Philadelphia metropolitan 
area, both prepared by the Department 
of Research of the Federal Reserve Bank 
of Philadelphia, have been substituted 
for (2) above. This is a temporary ex- 
pedient to maintain continuity of the 


1The revised index of Department Store 
Sales, published by the Federal Reserve 
Bank of Philadelphia, has been used in the 
composite index since October, 1951. 


*The revised Wholesale Price Index, all 
commodities, published by the BLS, is used 
beginning January, 1952 as a deflationary 
index for the Bank Debit Series. 


index. The original data series will be 
restored after revision. 

The following table presents the index 
for the years 1939 through 1956 and by 
month from September, 1956.3 


Index of General Business Conditions, 
City of Philadelphia, 1947=100 


Year Index Month Index 
1939 73 1956 

1940 Tigh Sept. 133.7 
1941 96 Oct. 128.7 
1942 99 Nov. 126.0 
1943 106 Dec. 125.0 
1944 106 19571 

1945 98 Jan. 124.0 
1946 100 Feb. 125.2 
1947 100 Mar. 123.8 
1948 103 Apr. 125.6 
1949 97 May 129.9 
1950 108 June 
1951 July 132.9 
1952 111 Aug. 133.1p 
1953 119 Sept. 133.0e 
1954 119 

1955 124 

1956 128 


p=preliminary 

e=estimated. Based on currently pub- 
lished weekly indicators. 

1A minor revision in the seasonal indexes 
has resulted in some slight changes 
in the 1957 monthly data. 


’Kline, Robert T., “A Measurement of 
General Business Conditions in the City of 
Philadelphia.” Economics and Business 


Bulletin, Temple University School of Busi- 
ness and Public Administration, Philadel- 
phia, Pa., September, 1950, pp. 33-40. 
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